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This report is submitted in compliance with JPL Contract No. 95^582. 
It supplements the design of the following subsystems: 

1. Zoom azimuth telescope, zooming range from 3X to 6X. 

2. Range curvature correcting lenses. 

3- Sphero-cylindrical shift lens. 

k. Auxiliary lenses (tilted cylinder and matching lens) 


These subsystems were designed to work with the Base Plant Correlator. 

Two phase histories are analyzed in this report, which are labeled 
PHASE G and PHASE 1. The parameters of these are: 
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PART I 


I. 


SPECIFICATION OF THE CORRELATOR AND SUBSYSTEMS 


Part 1(1) 


Notes on the Computer Printout 


(1) The first column gives the surface number and type: 

SPH denotes a spherical surface 
CYL denotes a cylindrical surface 

For these the next column indicates the radius which is 
printed at the center of the column in the case of a 
spherical surface. The radius of a cylindrical surface 
with horizontal axis is printed displaced to the left, 
and when the axis is vertical the radius is printed dis- 
placed to the right. 

(2) Some of these "surfaces" are not actual optical sur- 
faces as 


RPH denoting radar phase history 

The parameters of the phase history are found after the 
list of surfaces under the title "TABLE OF CONSTANTS". 
These parameters are printed in the following order 

K] K'2 i?c 

(3) Other "surfaces" actually denote rotation and trans- 
lation in the coordinate axis, in particular 

r 

RTN denotes rotation 

with the value of the angle given in radians, printed to , 
the left for ro tat ion about a horizontal axis and printed 
to the right for a rotation about a vertical axis.. 

(4) The third column indicates the axial separation 
between consecutive surfaces. The last column gives the 
relative position of each surface- with respect to the 
image surface or output plane. 

(5) Columns 4,5,6 specify refractive indices for the 
optical glasses used in the lens elements. The glass code 
appears in column 7 and the glass nbme in column 8, 

(6) Columns 9 and 10 indicate the half-clear aperture of 
each surface. 
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FIRST order parameters ON MFRIOIONAL PLANE 


ORJFCT DSTNCF 


]ft.B3S20S 
OBJECT HEIGHT 
P.2SOOOO 
MAGNIFICATION 
; 1.000000 
APT. STOP SIZE 
999QQ.<jq9996 


FNTR.PUP.DIST 

999999.999996 
ENTR. PUP. SIZE 

999999.999996 
SEMIANG.FIELO 
0.000000 
APT. STOP DIST 

999999.999996 


FRST.PPAL.PNT 
o.onoooo 
OBJT.SPCE.FNO 
-AO. 000000 
FRNT.VTX.DIST 
18.482757 
FROM SRFCE.no 
fe.oooooo 


EOV.FCL.LNGTH 

999999.999996 
INF.EQUIV.FNO 

999999.999996 
BARREL LENGTH 
16.202757 
TRACK LENGTH 
1.649474 


SCND.PPAL.PNT 
0.000000 
IMGE.SPCE.FNO 
-40.000000 
BACK VTX.DIST 
.550526 
FLD.STOP SIZE 
4.500000 


EXT.PUP.DSTNC 

999999.999996 
EXT. PUPL. SIZE 

999999.999996 
SEMIANG.FIELD 
0.000000 
FLD.STOP DIST 
2.200000 


IMAGE DISTNCE 
2.200000 
IMAGE height 
2.250000 
DEMAGNIFICATN 
1.000000 
from.srfce.no 
16.000000 




103177- 0 


DESIGN N0.643?SA« AZIMUTH TELESCOPE 4.3X MAGNIFICATION 


« 



? -2 

1 .210416sPM(l) 


01?500=SIN 

UM(1) 

4 

P -2 

1 .49897?sPM(2) 

• 

OO9054=SIN 

UM(2) 





.63200 

.40610 



RADIUS. ETC AXL 

.DSTNCE 

M- INDEX 

L-INDEX 




0.0000 

1.00000 

1.00000 

1 

CYL 

3.6547 

.650 0 

1.63269 

1.64909 

2 

CYL 

-6.4870 

.2149 

1.00000 

1.00000 

3 

CYL 

-5.2740 

.3500 

1.79883 

1.82776 

4 

CYL 

INFINITE 

9.5469 

1.00000 

1.00000 

- 5 

CYL 

INFINITE 

.3500 

1 .79883 

1.82776 

6 

CYL 

2.2357 

.6000 

1 .63269 

1.64909 

7 

CYL 

-2.1304 

.2026 

1.00000 

1.00000 

8 

CYL 

2.5833 

.6000 

i .63269 

1.64909 

9 

CYL 

-3.2796 

.3500 

1 .79083 

1.02776 

10 

CYL 

INFINITE 

2.3284 

1.00000 

1.00000 

11 

cyl’ 

O ^ 

r* -1.7098 

.350 0 

1.79803 

1.02776 

12 

CYL 

-5.6466 

.0200 

i. 00000 

1.00000 







13 

CYL 

INFINITE 

.3500 

1 .79083 

1.02776 

14 

CYL 

2.4613 

.0200 

i. 00000 

1.00000 

15 

CYL 

.9311 

.3500 

1.79803 

1.02776 

16 

CYL 

i.2905 

3.3600 

1. 00000 

1.00000 

17 

SPH 

INFINITE 

1.1600 

i. 00000 

1.00000 


« 


?.250000=HP(1) O.OOOnOOsTAN UP(1) 

.085999=HP(2) 0.000000=TAN UP(?) 


.65630 



25,AMM=UNIT 

OF LENGTH 

U- INDEX 

GLASS CODEtNAME 

IST.CA 

2ND.CA 

station 

1.00000 



0.00 

0.00 

19.6420 

1.63100 

636.353 

F6 

2.46 

.58 

19.6428 

1.00000 

0.000 


2.46 

.54 

10.9920 

1.79609 

005.254 

SF6 

2.45 

.51 

10.7779 

1.00000 

0.000 


2.45 

.49 

10.4279 

1 .79609 

005.254 

SF6 

2.33 

■ .35 

8,8810 

1.63108 

636.353 

F6 

2.33 

.37 

0.5310 

1.00000 

0.000 


2.32 

.40 

7.9310 

1.63100 

636.353 

F6 

2.32 

.40 

7.7204 

1.79609 

005.254 

SF6 

2.32 

.37 

7,1204 

1.00000 

0.000 


2.31 

.35 

6.7784 

1.79609 

005.254 

SF6 

2.20 

.15 

4.4500 

1.00000 

0.000 


2.20 

.14 

4,1000 

1.79609 

005.254 

SF6 

2.28 

.14 

4.0000 

1.00000 

0.000 


2.28 

.14 

3.7300 

1.79609 

005.254 

SF6 

2.20 

.14 

3.7100 

1 .00000 

0.000 


2.20 

.11 

3.3600 

1.00000 

0.000 


0.00 

0.00 

-.0000 




i 

i 

\ 


FIRST ORDER PARAMETERS ON MERIDIONAL PLANE 
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2.250000sHP(l) 

•060000sHP(2) 

.65630 


0.000000=TAN UP(l) 
O.OOOOOOsTAN UP(2| 

25.4MM=UNIT OF LENGTH 


VTT7 


Till 


I® 


FIRST ORDER PARAMETERS 


meridional plane 


BJFCT DSTNCF 
16.809902 
BJECT HEIGHT 
2.250000 
aONIFICATION 
1.000000 
pT.STOP SIZE 
A9QQ.999996 


I 


FNTR.PUP.OIST 

999999.999996 
ENTR. PUP. SIZE 

999999.999996 
SEMIANG. FIELD 
0.000000 
APT. STOP GIST 

999999.999996 


FRST.PPAL.PNT 
0.000000 
OBJT.SPCE.FNO 
-40.000000 
FRNT.VTX.DIST 
18.459376 
FROM SRFCE.no 
16.000000 


EQV.FCL.LNGTH 

999999.999996 
INF.EQUIV.FNO 

999999.999996 
BARREL LENGTH 
15.759376 
TRACK LENGTH 
1.649474 


SCND.PPAL.PNT 
0.000000 
IMGE.SPCE.FNO 
-40.000000 
RACK VTX.DIST 
1.050526 
FLD.STOP SIZE 
4.500000 


EXT.PUP.DSTNC 

999999.999996 
EXT. PUPL. SIZE 

999999.999996 
SEMIANG. FIELD 
0.000000 
FLD.STOP DIST 
2.700000 


IMAGE DISTNCE 
2.700000 
IMAGE height 
2.250000 
DEMAGNIFICATN 
1.000000 
FR0M.SRFCE.N0 
16.000000 














DPST6N N0.64!1?RH, AZIMUTH TELESCOPE .T.OX MAGNIFICATION. 

•••««««««««««««««««»••««««»»«««««««««•««««»«•••»«•««««««»««««««««•••«•••«««««»«« 


103177 - 0 


i 

? -2 

1 

.210124=PM(1) 

* • 

012500=SIN 

UM(1) 

2.250000=HP(1) 


0,000000 

=TAN UP(1) 



? -2 

1 

.233193=PM<2) 

-• 

014124=SIN 

UM(2) 

.060000sHP(2) 


o.oooooo 

=TAN UP(2) 


1 





.63280 

•48610 

.65630 



?5.4MM=UNIT OF 

length 

i 



RADIUS* ETC AXL 

.OSTNCE 

M-INDEX 

L-INOEX 

U-INDEX 

GLASS CODE. NAME 

IST.CA 

2ND.CA 

station 





0.0000 

1.00000 

1.00000 

I .00000 



0.00 

0.00 

19.1194 

i 

1 

CYL 


3.6547 

.6500 

1.63269 

1.64909 

1.63108 

636.353 

F6 

2.46 

.29 

19.1194 

f z 

CYL 


-6.4870 

.2149 

1.00000 

1.00000 

1 .00000 

0.000 


2.46 

.27 

ifl.4694 

j 3 

CYL 


-5.2748 

.3500 

1.79883 

1.82776 

1.79609 

805.254 

SF6 

2.45 

.25 

10.2545 

* 

CYL 


INFINITE 

10.1667 

1.00000 

1.00000 

1.00000 

0.000 


2.45 

.24 

17.9045 

1 5 

CYL 


INFINITE 

.3500 

1 .79883 

1.82776 

1.79609 

805.254 

SF6 

2.32 

.31 

7.7378 

A 

CYL 


2.2357 

.6000 

1 .63269 

1.64909 

1.63108 

636.353 

F6 

2.32 

• 32 

7.3870 

' 7 

CYL 


-2.1304 

.2026 

1.00000 

1 .00000 

1.00000 

0.000 


2.32 

.34 

6.7078 

fl 

CYL 


2.. 5833 

.6000 

1 .63269 

1.64909 

1.63100 

636.353 

F6 

2.31 

.34 

6.5852 

; 9 

CYL 


-3.2796 

.3500 

1.79883 

1.82776 

1.79609 

805,254 

SF6 

2.31 

• 30 

5.9852 

10 

S' 

CYL 


INFINITE 

1 .1852 

1.00000 

1.00000 

1.00000 

0.000 


2.31 

.28 

5.6352 

11 

CYL 


-1.7898 

.3500 

1.79883 

1.82776 

1.79609 

805.254 

SF6 

2.29 

.17 

4.4500 

i 12 

CYL 


-5.6466 

.0200 

1.00000 

1.00000 

1.00000 

0.000 


2.29 

.17 

4.1000 

13 

CYL 


INFINITE 

.3500 

1.79803 

1.82776 

1.79609 

005.254 

SF6 

2.29 

.17 

4.0000 

1 

CYL 


2.4613 

.0200 

1.00000 

1.00000 

1.00000 

0.000 


2.29 

• 16 

3.7300 


CYL 


.9311 

.3500 

1.79883 

1.82776 

1.79609 

005.254 

SF6 

2.29 

• 1 6 

3.7100 


CYL 


1.2905 

3.3600 

1.00000 

1.00000 

1.00000 

0.000 


2. 28 

.13 

3.3600 

M 

SPH 


INFINITE 

.6600 

1 .00000 

1.00000 

1 .00000 

0.000 


0.00 

0.00 

-.0000 


FIRST ORDER PARAMETERS ON MERIDIONAL PLANE 


)RJFCT DSTNCF 
16.fl0«3902 
)BJFCT HEIGHT 
P.250000 

Magnification 
1.000000 
kPT.STOP SIZE 
199QQ.Q99996 


fntr.pup.dist 

Q99999. 999996 
ENTR. PUP. SIZE 

999999.999996 
SEMIANG. FIELD 
0.000000 
APT. STOP DIST 

999999.999996 


FRST.PPAL.PNT 
0.000000 
OBJT.SPCE.FNO 
-40.000000 
FRNT.VTX.DIST 
18.459376 
FROM SRFCE.no 
16.000000 


EQV.FCL.LNGTH 

999999.999996 
INF.EQUIV.FNO 

999999.999996 
BARREL LENGTH 
15.759376 
TRACK LENGTH 
1.649474 


SCND.PPAL.PNT 
0.000000 
TMGE.SPCE.FNO 
-40.000000 
PACK VTX.DIST 
1.050526 
FLD.STOP SIZE 
4.500000 


EXT.PUP.DSTNC 

999999.999996 
EXT. PLIPL. SIZE 

999999.999996 
SEMIANG. FIELD 
0.000000 
FLD.STOP DIST 
2.700000 


IMAGE DISTNCE 
2,700000 
IMAGE HEIGHT 
2.250000 
DEMAGNIFICATN 
1.000000 
from.srfce.no 
16.000000 


FIRST ORDER PARAMETERS ON EQUATORIAL PLANE 


^RJrr.T nSTNCF FNTR.PUP.iMST FPS » .PPAI ,PNT fOV.f- CL .I^PTH SCNU .PPAL .PNT FXT.PUP.OS (NC IMAGt f^^ NCF 

1 (S. *50999^*^ 0gq<>90. Qq9996 999999.999996 999999.99'" 999999.999996 RB 1 50fl . 6B3662 

CBJm HFld^ ENTR. PUP. SIZE OBJT.SPCE.FNO INF.EQUIw 7N0 IM6E.SPCE.FN0 EXT. PUPL. SIZE IMAGE PfEIGHT 
.060000 999999.999996 -35.399933 8.849996 11.800000 46737.795224 -.020000 

MAGNIFICATION SEMlANG. FIELD FRNT. VTX .DIST BARREL LENGTH BACK VTX.DIST SEMlANG. FIELD DEMAGNIFICATN 

-.333334 0.000000 18.459376 15.759376 .750623 .000002 -2.999994 

APT. STOP SIZF APT. STOP OIST FROM SRFCE.NO TRACK LENGTH FLO. STOP SIZE FLO. STOP DIST FROM.SRFCE.NO 

.214809 6.454348 4.000000 1.949377 .037222 4.095647 4.000000 


I 


i: ] 

y 



1 





foESIGN N0.643PGC# AZIMUTH TELESCOPE 6. OX MAGNIFICATION. 103177- 0 

f ••••«•«»«*•«»•««««««••«••••»««««««««««*«»«««•••*•••«»«««•««•»•«•••••••••«•«««••• 

I ? -2 1 .205913=PM(1) -.012500=SIN UM(1) 2.250000»HP ( 1 ) 0.000000=TAN UP(1) 

I ? -2 1 .530G51aPMf2) -.007062=SIN UM(2) • 120005eHP (2) 0.000000=TAN UP(2) 


.Aisflo .4R«;in 9 C.a.mm9Iikitt nr i pn^th 



S RJErT nSTNCF FNTR.PUP.DIST FRST.PPAL.PNT EQV.FCL.LNGTH SCND.PPAL.PNT EXT.PUP.DSTNC IMAGE DISTNCE 

lf).473002 999999.999996 . 0.000000 999999.999996 0.000000 999999.999996 .750000 

RdFCT HEIGHT FNTR.PUP. SIZE OBJT.SPCF.FNO INF.EQUI V.FNO IMGE.SPCE.FNO EXT .PUPL . S I ZE IMAGE HEIGHT 


2.250000 999999.999996 -40.000000 999999.999996 -40.000000 999999.999996 2.250000 

lAGNlFlCATION SEMI ANG.FIELO FRNT.VTX.OIST ' BARREL LENGTH BACK VTX.DIST SEMI AN6. FIELD DEMAGNIFICATN 

1.000000 0.000000 10.122476 17.372476 -.899474 0.000000 l.OOOOOO 

PT.STOP SIZE APT. STOP DIST FROM SRFCE.NO TRACK LENGTH FLO.STOP SIZE FLO. STOP DIST FPOM.SRFCE.NO 

9999.999996 999999.999996 16.000000 1.649474 4.500000 .750000 16.000000 



ESI6N N0.64.1?«5C* AZIMUTH TELESCOPE ft. OX MAGNIFICATION. 


103177- 0 


1 

? 

3 

A 

5 

6 
7 

ft 

9 

0 

1 

2 


' -2 

1 

.205913sPM(l) 

• 

012500=SIN 

UM(1) 

2.250000=HP(1) 


0.000000 

sTAN UP(1) 


-2 

1 

.538ft51=:PM<2) 

• • ' 

007062=SIN 

UM(2) 

.120005=HP(2) 


0.000000 

=TAN UP (2) 






.63280 

.48610 

.65630 



25.4MM=UNIT OF 

LENGTH 


RAOIUS.ETC AXL 

.DSTNCE 

M-INDEX 

L-INDEX 

U-INDEX 

GLASS CODE. NAME 

IST.CA 

2ND.CA 

STATION 




0.0000 

1.00000 

1.00000 

1.00000 



0.00 

0.00 

20.7325 

r.YL 


3.6547 

.6500 

1 .63269 

1.64909 

1.63108 

636.353 

F6 

2.46 

.66 

20.7325 

CYL 


-6.4870 

.2149 

1.00000 

1.00000 

1.00000 

0.000 


2.45 

.62 

20.0825 

CYL 


-5.2748 

.3500 

1.79883 

1.82776 

1.79609 

805.254 

SF6 

2.45 

.58 

19.8676 

CYL 


INFINITE 

9.1417 

1.00000 

1.00000 

1.00000 

0.000 


2.45 

.56 

19.5176 

CYL 


INFINITE 

.3500 

1 .79883 

1.82776 

1.79609 

805.254 

SF6 

2.33 

.31 

10.3759 

OYL 


2.2357 

.6000 

1.63269 

1.64909 

1.63108 

636.353 

F6 

2.33 

.33 

10.0259 

CYL 


-2.1304 

.2026 

1.00000 

1.00000 

1.00000 

0.000 


2.32 

.37 

9.4259 

CYL 


2.5H33 

.6000 

1.6 3269 

1.64909 

1.63108 

636.353 

F6 

2.32 

.37 

9.2233 

CYL 

O Q 

-3.2796 

.3500 

1 .79883 

1.82776 

1.79609 

805.254 

SF6 

2.32 

.34 

8.6233 

CYL 


INFINITE 

3.8233 

1.00000 

1.00000 

1.00000 

0.000 


2.31 

.33 

8.2733 

CYL 

SI 

-1.7898 

.3500 

1.79883 

1.82776 

1.79609 

805.254 

SF6 

2.27 

.08 

4.4500 

CYL 


-5.6466 

.0200 

1.00000 

1.00000 

1.00000 

0.000 


2.26 

.07 

4.1000 


^ 'tJ 











CYL 


INFINITE 

.3500 

1.79883 

1.82776 

1.79609 

805.254 

SF6 

2.26 

.07 

4.0800 

CYL 


2.4613 

.0200 

1.00000 

1.00000 

1.00000 

0.000 


2.26 

.07 

3.7300 

CYL 

^ rc 

.9311 

.3500 

1.79883 

1.82776 

1.79609 

805.254 

SF6 

2.26 

.07 

3.7100 

CYL 


1.2905 

3.3600 

1 .00000 

1.00000 

1.00000 

0.000 


2.26 

.05 

3.3600 

SPH 

INFINITE 

2.6100 

1 .00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

-.0000 


FIRST ORDER PARAMETERS ON MERIDIONAL PLANE 


JECT DSTNCF 
1ft. 473002 
JFCT HEIGHT 
2.2S0000 
6NTFICATI0N 
1.000000 
T.STOP SIZE 
9Q9. 999996 


FNTR.PUP.DIST 

999999.999996 
ENTR. PUP. SIZE 

999999.999996 
SEMIAN6. FIELD 
0.000000 
APT. STOP OIST 

999999.999996 


FRST.PPAL.PNT 
0.000000 
OBJT.SPCE.FNO 
-40.000000 
FRNT.VTX.DIST 
18.122476 
FROM SRFCE.no 
16.000000 


EQV.FCL.LNGTH 

999999.999996 
INF.EQUIV.FNO 

999999.999996 
BARREL LENGTH 
17.372476 
TRACK LENGTH 
1.649474 


SCNO.PPAL.PNT 
0.000000 
IMGE.SPCE.FNO 
-40.000000 
RACK VTX.DIST 
-.899474 
FLO. STOP SIZE 
4.500000 


EXT.PUP.DSTNC 

999999.999996 
EXT. PUPL. SIZE 

999999.999996 
SEMIANG.FIELD 
0.000000 
FLO. STOP DIST 
.750000 


IMAGE OISTNCE 
.750000 
IMAGE HEIGHT 
2.250000 
DEMAGNIFICATN 
1.000000 
froh.srfce.no 
16.000000 


FIRST ORDER PARAMETERS ON EQUATORIAL PLANE 


HJ»-r.T nSTNOtfSi^ FNrH.I>UI*.l)IST 
7f>.P759^%,^999gf».qQ9996 
BJFCT height ENTR. pup. size 
• 1P0005 g9Q«J99.Qqq996 

aonification semiang. field 
-. 1/.6660 0.000000 

PT.STOP SIZE APT. STOP DIST 
.107400 6.4S434B 


FHSl .1*1' Al .MNT 

9ggggq,qq9qq6 

OBJT.SPCE.FNO 
-70.fl0?75l 
FRNT.VTX.DIST 
18.1PP476 
FROM SRFCE.no 
A.nnnnnn 


tOV.LcL.l/^^TH 

gggggg.ggC j , 

inf.eouivvfI^o 

10.114342 

BARREL Length 

17.372476 

track length 

_ca ^ 1 c-a^Tf) 


SfNO.PPAL.PN T 
501425.957512 
IMGE.SPCE.FNO 
ll.BOOOOO 

rack vtx.oist 

58.903470 
FLO. STOP SIZE 




E XT .HUI'.O!. I NC 
71630.536572 
EXT.PUPL.SIZE 
6070.320896 
SEMlANG.FlELb 
.000016 
FLO. STOP DIST 
5.768262 


image D^iNCF 

IMAGE HOGHT 
-.020000 
OEMAGNIFICATN 
-6.000233 
from.srfce.no 

4.000000 



103177- 0 


;?« 25 oooosHP(n o.oooooosTan upcn 

•120005sHP(2} 0«000000aTAN UP(?) 

•65630 25.4HM3UNIT OF LENGTH 


MFRIDIONAL PLANE 

SCND.PPAL.PNT EXT.PUP^OSTNC IMAGE DISTNCE 
0.000000 99999‘).9R9996 5.768300 

IMGE.SPCE.FNO EXT. PUPL. SIZE IMAGE HEIGHT 
-40.000000 999999.999996 2.250000 

RACK VTX.OIST SEMlANG. FIELD DEMAGNIFICATN 
5.360968 0.000000 1.000000 

FLD.STOP SIZE FLD.STOP DIST FROM.SRFCE.NO 
4.500000 5.766300 4.000000 


DESIGN N0«64S?S0« FIRST GOUP# AZIMUTH TELESCOPE. 


P -? 
P -? 


.08?l<Jfl=PM(n 

.5T8f>Sl=PM(2) 


-.01PS00=SIN 
-,00706?=SIN UM(2) 


2.250000=HPC1) 

.120005=HP(2) 


103177- 0 


0.000000=TAN UP(l) 
O.OOOOOOsTAN UP(2» 






.63200 

.40610 

.65630 



25. 

4MM=UNIT 

OF LENGTH 



RADIUS. ETC 

AXL.DSTNCE 

M- INDEX 

L-INDEX 

U- INDEX 

GLASS CODE .NAME 

1ST. CA 

2ND.CA 

station 




0.0000 

1.00000 

1 .00000 

1.00000 



0.00 

0.00 

10.3566 

1 

CYL 

3.6547 

.6500 

1.63269 

1,64909 

1.63108 

636.353 

E6 

4.00 

1.50 

10.3566 

2 

CYL 

-6.4070 

.2149 

1.00000 

1.00000 

1 .00000 

0.000 


4.00 

1.50 

9.7066 

3 

CYL 

-5. 2 748 

.3500 

1.79883 

1.82776 

1.79609 

805.254 

SE6 

4.00 

1.50 

9.4917 

4 

CYL 

INFINITE 

9.1417 

1.00000 

1.00000 

1.00000 

0.000 


4.00 

1.50 

9.1417 

5 

SPH 

INFINITE 

3.3734 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

.0000 


FIRST ORDER PARAMETERS ON MERIDIONAL PLANE 


OBJECT DSTNCF 
8.S7B854 
OBJECT HEIGHT 
P.PSOOOO 

magnieication 
1.000000 
APT. STOP SIZE 
RROqq.QQRQQG 


object DSTNCF 
78.P7S946 
OBJECT height 
.1P0005 
MAGNIFICATION 
.090224 
APT. STOP SIZE 

99909.999996 


FNTR.PUP.DIST 

999999.009996 
ENTR. PUP. SIZE 

090090.009996 

semiang.eield 

o.onoooo 

APT. STOP OIST 

990090.009996 


FNTR.PUP.DIST 
099999.909996 
ENTR. PUP. SIZE 

999999.999996 
SEMIANG.EIELD 
0.000000 
APT. STOP DIST 

999999.009996 


FRST.PPAL.PNT 
0.000000 
ORJT.SPCE.ENO 
-40.000000 
FRNT.VTX.DIST 
6.983166 
FROM SRECE.no 

4.000000 


eov.fcl.lngth 

999999.999996 
INE.EOUIV.ENO 

999999.999996 
BARREL LENGTH 
1.214866 

track length 

*407312 


SCND.PPAL.PNT 
0.000000 
TMGE.SPCE.ENO 
-40.000000 
RACK VTX.DIST 
5.360988 
ELD. STOP SIZE 
4.500000 


EXT.PUP.DSTNC 

999999.999996 

EXT. PUPL. SIZE 

999999.999996 

semiang.eield 
0.000000 
ELD. STOP DIST 
5.768300 


FIRST ORDER PARAMETERS ON EQUATORIAL PLANE 


FRST.PPAL.PNT 
-.401046 
ORJT.SPCE.ENO 
-70.802751 
ERNT. VTX.DIST 
6.983128 
FROM SRECE.no 
1.000000 


EOV.FCL.LNGTH 
7.604222 
INE.EQUIV.FNO 
-7.021661 
BARREL LENGTH 
1.214866 
TRACK length 
- 69 . 29 ^^ 


SCND.PPAL.PNT 
-1.149874 
IM6E.SPCE.EN0 
-6.308136 
BACK VTX.DIST 
75.061080 
ELD, STOP SIZE 
.021655 


EXT.PUP.DSTNC 
6.454348 
EXT.PUPL.SIZE 
.107400 
SEMIANG.EIELD 
-.904128 
ELD. STOP DIST 
5.760262 


IMAGE DISTNCE 
5.768300 

image height 

2.250000 

demagnieicatn 
1 .000000 
erom.srecf.no 

4.000000 


IMAGE DISTNCE 
5.76026? 

image height 

,010827 

DEMAGNIEICATN 

11.083476 

from.srece.no 

4.000000 




DESIGN N0.643?BE» SECOND GROUP* AZINUTH TELESCOPE. 

? -? 1 .077i32aPM(l) -.012500=SIN UM ( 1 ) 

2-2 1 -.264039=PM(2) -,078270sSIN UM(2) 

•63280 .48610 


103177 - 0 


2.250000sHPa) 

-•042410aHP(2) 

.65630 


0.000000=TAN U (1) 
-•015781STAN UP(2) 

25.4MMSUNIT OF LENGTH 



FIRST ORDER PARAMETERS ON MERIDIONAL PLANE 


BJFCT DSTNCF 
6.170537 
RJFCT HEIGHT 
2.250000 
AQNTFICATION 

1.000000 
PT.STOP SIZE 
^ 900.909996 


FNTR.PUP.DIST 
090090.099906 
ENTR. PUP. SIZE 
099999.990996 
SEMIANG. FIELD 
0.000000 
APT. STOP OIST 
099099.099996 


FRST.PPAL.PNT 
0.000000 
OBJT.SPCE.FNO 
-40.000000 
FRNT.VTX.DIST 
6.946411 
FROM SRFCE.no 
6.000000 


eqv.fcl.lngth 

099999.999996 
INF.EQUIV.FNO 

999099.999996 
BARREL LENGTH 

2.102610 
TRACK LENGTH 
.775873 


SCND.PPAL.PNT 
0.000000 
IMGEoSPCE.FNO 
-40.000000 
RACK VTX.OIST 
4.067927 
FLO. STOP SIZE 
4.500000 


EXT.PUP.DSTNC 

999999.999996 
EXT. PUPL. SIZE 

099999.999996 
SEMIANG. FIELD 

0.000000 
FLO. STOP DIST 
4.843800 


IMAGE DISTNCE 
4.843fl00 
IMAGE HEIGHT 
2.250000 
DEMAGNIFICATN 

1.000000 

from.srfce.no 

6.000000 








L 




I 


DESIGN N0.643?5E» SECOND GROUP* AZIPUTH TELESCOPE. 

•••««««•«»«««««••««•«•«««««««««««»««««•««««»»••«•««««•«««»*««««««««••••«•««»«»«» 


103177- 


? -? 1 .07713?=PM(1) -.01??500=SIN UM ( 1 ) 

? •? 1 -.?6403<J=PM(2) -.07fl270=SIN UM(2) 

.63200 .48610 

RADIUS. ETC AXL.DSTNCE M-INOEX L-INDEX 

0.0000 1.00000 1.00000 


1 

CYL 

INFINITE 

2 

CYL 

2.2357 

3 

CYL 

“2.1304 


.3500 1.79883 1.82776 
.6000 1.63269 1.64909 
.2026 1.00000 1.00000 



4 r.YL 

5 CYL 

6 CYL 

7 SPH 


BJFCT DSTNCF 
6.170537 
RJECT HEIGHT 
2.250000 
AGNIFICATION 
1.000000 
PT.STOP SIZE 
9909.999996 


RJFCT DSTNCF 
-3.373430 
RJECT HEIGHT 
.010826 
AGNIFICATION 
-1 .359073 
PT.STOP SIZE 
.107391 


2.5033 

-3.2796 

INFINITE 

INFINITE 


FNTR.PUP.DIST 

999999.999996 
ENTR. PUP. SIZE 
9q9qgq.qq9996 
SEMIANG. FIELD 
0.000000 
APT. STOP DIST 

999999.999996 


FNTR.PUP.DIST 
-2.687409 
ENTR. PUP. SIZE 
.107391 
SEMIANG. FIELD 
-.904110 
APT. STOP DIST 
-2.607409 


.6000 

.3500 

3.8233 

-1.0205 


1 .63269 
1.79003 
1.00000 

1.00000 


1.64909 

1.82776 

1.00000 

1.00000 


FIRST ORDER 

FRST.PPAL.PNT 
0.000000 
0RJT.SPCE.FN0 
-40.000000 
FRNT.VTX.DIsf 
6.946411 
FROM SRFCE.no 
6.000000 

FIRST ORDER 

FRST.PPAL.PNT 
.663155 
OBJT.SPCE.FNO 
-6.380144 
FRNT.VTX.DIST 
6.946307 
FROM SRFCE.no 
1.000000 


PARAMETERS ON 

EOV.FCL.LNGTH 

999999.999996 
INF.EQUIV.FNO 

999999.999996 
BARREL LENGTH 
2.102610 
TRACK LENGTH 
.775873 

PARAMETERS ON 

EOV.FCL.LNGTH 
2.325500 
INF.EQUIV.FNO 
3.600240 
BARREL LENGTH 
2.102610 
TRACK LENGTH 
10.319826 


?.250000=HP(1) 
-.042410=HP (2) 
.65630 


U-INOEX 

GLASS CODE. NAME 

1.00000 



1.79609 

005.254 

SF6 

1.63100 

636.353 

F6 

1.00000 

0.000 


1.63100 

636.353 

F6 

I. 796 O 9 

805.254 

SF6 

1.00000 

0.000 


1.00000 

0.000 



MERIDIONAL PLANE 


O.OOOOnO=TAN UP(1) 
-.O15701=TAN UP(?) 


25.4MM=UNIT OF LENGTH 


IST.CA 

2N0.CA 

STATION 

0.00 

0.00 

5.9259 

3.20 

1.00 

5.9259 

3.20 

.85 

5.5759 

3.20 

.05 

4.9759 

3.20 

.05 

4.7733 

3.20 

.05 

4.1733 

3.20 

1.00 

3.0233 

0.00 

0.00 

.0000 


SCND.PPAL.PNT 
0.000000 
IM6E.SPCE.FN0 
-40.000000 
BACK VTX.DIST 
4.067927 
FLO. STOP SIZE 
4.500000 


ext^pup.dstnc 

999999.999996 
EXT. PUPL. SIZE 
999999.999996 
SEMIANG. FIELD 
0.000000 
FLO. STOP DIST 
4.843800 


EQUATORIAL PLANE 


IMAGE DISTNCE |i 

4. 8438 00 f 

IMAGE HEIGHT p 

2.250000 

DEMAGNIFICATN k 

1.000000 i 

from.srfce.no I 

6.000000 i 

• {-• 


SCND.PPAL.PNT 
-.642240 
IMGE.SPCE.FNO 
0.601955 
BACK VTX.DIST . 

-5.476049 
FLO. STOP SIZE 
.029427 


EXT.PUP.DSTNC 
6.958975 
EXT. PUPL. SIZE 
.243632 
SEMIANG. FIELD 
.390552 
FLD.STOP DIST 
4.043777 


IMAGE DISTNCE t 

4.043777 if 

IMAGE HEIGHT fi 

-.014714 f; 

DEMAGNIFICATN ^ 

-.735796 

from.srfce.no 

6.000000 1 ^; 


0 


DESIGN NO. 643P5F. THIRD GROUP* AZIMUTH TELESCOPE. 


103177- 


? -2 1 .205913=PM(1) 

P -2 1 -.058770=PM(2) 


-.012500=SIN UM(1) 2.250000=HP(1) 

.057591=SIN UM(2) -.02l813sHP (2) 

.63280 .48610 .65630 


O.OOOOOOsTAN UP(1) 
.006956=TAN UP(?) 

?5.4MM=UNIT OF LENGTH 


ORJFCT DSTNCF 
16.473002 
OBJECT HEIGHT 
2.250000 
magnification 

1 .000000 
APT. STOP SIZF 
q99Q0.qqqq96 



FIRST ORDER PARAMETERS ON MERIDIONAL PLANE 


FNTR.PUP.DIST 
qqqqqq.qq9996 
ENTR. PUP. SIZE 

999999.999996 
SEMIANG. FIELD 
0.000000 
APT. STOP DIST 

999999.999996 


FRST.PPAL.PNT 
0.000000 
OBJT.SPCE.FNO 
-40.000000 
FRNT.VTX.DIST 
16.939291 
FROM SRFCE.NO 

6.000000 


EQV.FCL.LNGTH 

999999.999996 
INF.EOUIV.FNO 

999999.999996 
BARREL LENGTH 
1.090000 

track length 

.466288 


scnd.ppal.pnt 
0.000000 
IM6E.SPCE.FN0 
-40.000000 
rack VTX.DIST 
15.383002 
FLO. STOP SIZE 
4.500000 


ext.pup.dstnc 

999999.999996 
EXT. PUPL. SIZE 

999999.999996 
SEMIANG. FIELD 
0.000000 
FLD.STOP DIST 
15.849291 


image DISTNCE 
15.849291 

image height 

2.250000 

DEMA6NIFICATN 

1. 000000 

from.srfce.no 

6.000000 





DESIGN N0.64S?SF« THIRD GROUP# AZIMUTH TELESCOPE. 

««»««««««««««•»«««»«««•*««« ««««•««««•««•««•«•««««««««»« 


103177- 0 


2 

-2 

1 

.20591 3=PM{1) 

012500=SIN 

UM(1) 

2.250000=HP<1) 


0.000000 

=TAN UP(1) 


2 

-2 

1 

-,058770=PM(2) 

057591=S1N 

UM(2> 

-.021813=HP(2) 


.006956 

=TAN UP(2) 






.63280 

.48610 

.65630 



2S.4MM=UNIT of 

LENGTH 




RADIUS. ETC AXL.DSTNCE 

M-INDEX 

L-INDEX 

U-INDEX 

GLASS CODE#NAME 

IST.CA 

2ND.CA 

STATION 




0.0000 

1.00000 

1.00000 

1.00000 



0.00 

0.00 

4.4500 

1 

CYL . 


-1.7898 .3500 

1.79803 

1.82776 

1.79609 

005.254 

SF6 

3.20 

.70 

4.4500 

2 

CYL 


-5.6466 .0200 

1 .00000 

1.00000 

1.00000 

0.000 


3.20 

.05 

4,1000 

3 

CYL 


INFINITE .3500 

1.79883 

1.02776 

1.79609 

805.254 

SF6 

3.20 

.70 

4.0000 

4 

CYL 


2.4613 .0200 

1.00000 

1.00000 

1.00000 

0.000 


3.20 

.60 

3.7300 

5 

CYL 


.9311 .3500 

1,79083 

1.02776 

1.79609 

805.254 

SF6 

3.20 

.70 

3,7100 

6 

CYL 


1.2905 3.3600 

1.00000 

1.00000 

1.00000 

0.000 


3.20 

.60 

3.3600 

7 

SPH 


INFINITE 2.6100 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

.0000 


a 


FIRST ORDER PARAMETERS ON MFRIDIONAL PLANE 


OBJECT DSTNCF 
1^.47300? 
(DRJFCT HFIGHT 
P.PSOOOO 
A6NTFICATI0N 

1 .000000 
PT.STOP SIZE 
R9Rq.<JR9996 


FNTR.PUP.DIST 

999999.999996 
FNTR. PUP. SIZE 

999999.999996 
SEMIANG. FIELD 
o.onoooo 

APT. STOP DIST 

999999.999996 


FRST.PPAL.PNT 
0,000000 
OBJT.SPCE.FNO 
-40.000000 
FRNT.VTX.DIST 
16.939291 
FROM SRFCE.no 

6.000000 


EQV.FCL.LNGTH 

999999.999996 
INF.EQUIV.FNO 

999999.999996 
BARREL LENGTH 
1.090000 
TRACK LENGTH 
.466288 


SCND.PPAL.PNT 
0.000000 
IMGE.SPCE.FNO 
-40.000000 
RACK VTX.DIST 
15.383002 
FLD.STOP SIZE 
.4.500000 


EXT.PUP.DSTNC 

999999.999996 
EXT. PUPL. SIZE 

999999.999996 
SEMIANG. FIELD 
0.000000 
FLD.STOP DIST 
15,849291 


IMAGE DISTNCE 
. 15.849291 

IMAGE HEIGHT 
2.250000 
DEMAGNIFICATN 

1.000000 

fpom.srfce.no 

6.000000 


FIRST ORDER PARAMETERS ON EQUATORIAL PLANE 


PJFCT DSTNCF 
1 .020476 
flJFCT HEIGHT 
-.014715 
I«AGNTFICATI0N 
1 .359143 
HPT. STOP SIZE 
.243654 


FNTR.PUP.DIST 
3.135854 
ENTR. PUP. SIZE 
.243654 
SEMIANG.FIELD 
.39R543 
APT. STOP DIST 
3.135054 


FRST.PPAL.PNT 
.260671 
OBJT.SPCE.FNO 
8.681894 
FRNT.VTX.DIST 
1.840000 
FROM SRFCE.NO 

1.000000 


EQV.FCL.LNGTH 
-2.875412 
INF.EQUIV.FNO 
-32.855825 
BARREL LENGTH 
1.090000 
TRACK LENGTH 
.819524 


SCND.PPAL.PNT 
-.282684 
IMGE.SPCE.FNO 
11.799934 
RACK VTX.DIST 
-.069524 
FLD.STOP SIZE 
.039998 


EXT.PUP.DSTNC 
36027.974458 
EXT. PUPL. SIZE 
3053.171818 
SEMIANG.FIELD 
.000032 
FLD.STOP DIST 
,750000 


IMAGE DISTNCE 
.750000 
IMAGE HEIGHT 
-.01Q999 
DEMAGNIFICATN 
,735758 

from.srfce.no 

6.000000 


a 

DESIGN N0.64.1PSJ* PAIR OF AUXILIARY LENSES (TILTED CYLINDER). 


? -? 1 .027f.71 = PM(l) 

2-2 1 -.056028=PM(2) 


-.012439=SIN UM(1) 
-.04377fl=SIN UM(2) 

•63280 .48610 


-1.000000=HP (1) 
.020000=HP (2) 
.65630 


1031 77- 0 

0.000000=TAN UP(1) 
0.000000=TAN UP(2) 

25.4MM=UNIT OF LENGTH 



FIRST ORDER PARAMETERS ON MFRIDIONAL PLANE 


OBJECT DSTNCF 
2. 224533 
OBJECT HEIGHT 
- 1 .000000 
MAGNIFICATION 
1 .000000 
APT. STOP SIZF 

99999.999996 


FNTR.PUP.DIST 

999999 .999996 
ENTR. PUP. SIZE 

999999.999996 
SEMIANG. FIELD 
0.000000 
APT. STOP DIST 

999999.999996 


FRST.PPAL.PNT 
0.000000 
OBJT.SPCE.FNO 
-40.196157 
FRNT.VTX.OIST 
2.579800 
FROM SRFCE.NO 
4.000000 


EQV.FCL.LNGTH 

999999.999996 
INF.EQUIV.ENO 

999999.999996 
BARREL LENGTH 
1.300000 
track LENGTH 
.355267 


SCND.PPAL.PNT 
0.000000 
IM6E.SPCE.FN0 
-40.196157 
RACK VTX.DIST 
.924533 
FLO. STOP SIZE 
2.000000 


EXT.PUP.DSTNC 

999999.999996 
EXT. PUPL. SIZE 

999999.999996 
SEMIANG. FIELD 
0.000000 
FLD.STOP DIST 
1.279800 


image DISTNCE 
1.279B00 
IMAGE HEIGHT 
- 1.000000 
demagnificatn 
1.000000 
from.srfce.no 

4.000000 



J L 




OESTGN N0.643?«5J* PAIR OF AUXILIARY LFNSFS (TILTED CYLINDER). 

♦***#***•****«****•**#*«*«***•*****»*»****«******•*«**«******•****************** 


103177- 0 


-2 


.027671=PM(1) 


-.01?.439=SIN UM(1) 


-1 .000000=HP(1) 


0.000000=TAN UP(l) 


2 -2 

1 

-.0S6028=PM(2) 

«• ^ 1 

043778=SIN 

UM(2) 

.020000=HP(2) 

0.000000 

=TAN UP(2) 






.63280 

.48610 

.65630 


25.4MM=UNIT OF 

length 



RADIUS. ETC AXL 

.DSTNCE 

M-INDEX 

L-INDEX 

U-INOEX 

GLASS CODE. NAME 

ist.ca 

2ND.CA 

STATION 




0.0000 

1.00000 

1.00000 

1.00000 


0.00 

0.00 

2.5800 

1 CYL 


INFINITE 

.4000 

1.79883 

1.82776 

1.79609 

805.254 SF6 

.97 

.04 

2.5800 

2 CYL 


-1.2000 

.5000 

1.00000 

1.00000 

1.00000 

0.000 

.98 

.05 

2.1800 

3 CYL 


1.2000 

.4000 

1 .79883 

1.02776 

1.79609 

805.254 SF6 

.98 

.05 

1.6800 

4 CYL 


INFINITE 

1.2800 

1.00000 

1.00000 

1.00000 

0.000 

.98 

.05 

1.2800 

5 SPH 


INFINITE 

.0002 

1.00000 

1.00000 

1.00000 

0.000 

0.00 

0.00 

0.0000 


FIRST ORDER PARAMETERS ON MERIDIONAL PLANE 


OBJECT DSTNCF 
?.??4533 
OBJECT height 
- 1.000000 
magnification 

1.000000 
APT. STOP SIZE 
Rq9qR.<?<J9996 


ENTR.PUP.DIST 
qqqqqq.RRRRRG 
ENTR. PUP. size 
qqqqqq.qqqqge 

SEMIANG. field 
0.000000 
APT. STOP DIST 

qqqqqq.qqqqoG 


frst.ppal.pnt 
0.000000 
OBJT.SPCE.ENO 
-40.196157 
ERNT.VTX.DIST 
2.579800 
FROM SRFCE.no 

4.000000 


EQV.FCL.LNGTH 

999999.999996 
INE.EOUIV.FNO 

999999.999996 
BARREL length 
1.300000 
TRACK LENGTH 
.355267 


SCND.PPAL.PNT 
0.000000 
IMGE.SPCE.ENO 
-40.196157 
RACK VTX.DIST 
.924533 
ELD. STOP SIZE 

2.000000 


EXT.PUP.DSTNC 

999999.999996 
EXT. PUPL. SIZE 

999999.999996 
SEMIANG. FIELD 
0.000000 
ELD. STOP DIST 
1.279800 


IMAGE DISTNCE 
1.279800 
image HEIGHT 
- 1.000000 
DEMAGMIFICATN 

1.000000 

from.srece.no 

4.000000 


FIRST ORDER PARAMETERS ON EQUATORIAL PLANE 


OBJECT DSTNCF 
-1.279826 
OBJECT HEIGHT 
.020000 
MAGNTEICATION 
- 1.000000 
APT. STOP SIZE 
i .078893 


! i 

I • 


ENTR. PUP. DIST 

999999.999996 
ENTR. PUP. SIZE 

999999.999996 
SEMIANG. EIELD 
0.000000 
APT. STOP DIST 
.378773 


'll 




FRST.PPAL.PNT 
.522279 
08JT.SPCE.EN0 
-11.421262 
ERNT.VTX.DIST 
2.579825 
FROM SRFCE.NO 

4.000000 


EQV.FCL.LNGTH 
.901052 
INE.EOUIV.FNO 
5.710630 
BARREL LENGTH 
1.300000 
TRACK LENGTH 
3.859651 


SCND.PPAL.PNT 
-.522279 
IMGE.SPCE.FNO 
11.421256 
BACK VTX.DIST 
-2.579826 
FLD.STOP SIZE 
•040000 


EXT.PUP.DSTNC 
.378773 
EXT. PUPL. SIZE 
.078893 
SEMIANG, FI ELD 
-1.271545 
FLD.STOP DIST 
1.279825 


IMAGE DISTNCE 
1.279825 
IMAGE HEIGHT 
-.020000 
OEMAGNIFICATN 
- 1.000000 
from.srfce.no 

4.000000 


0 


ESI6N N0.643?«)Kt AUXILIARY LENS ELEMENT, 

? -2 0 .0186fl5sPM(l) -.012439=SIN UM<1) -,966073sHP ( 1 ) O.OOOOOOsTAN UP(I) 

1 -2 0 -.064897aPM(2) 0.000000=SIN UM(2) .003645»HP (2) -.003574sTAN UP«2» 


1 -2 


-.064897sPH(2) 


-.012439=SIN UM<1) 
0.000000»SIN UH(2) 

.63280 .48613 


-.966073sHP(l) 

.003645bHP(2) 

.65627 


25.4MM«UNIT OF LENGTH 



first order parameters on meridional plane 


OBJECT DSTNCF 
1 .SOP166 
OBJECT HEIGHT 
-.966073 
IMAGNIEICATION 
1 .000000 
APT. STOP SIZE 
Q9999. 999996 


ENTR.PUP.DIST 

999999.999996 
FNTR. PUP. SIZE 

999999.999996 
SEMIANG. FIELD 
0.000000 
APT. STOP OIST 

999999.999996 


FRST.PPAL.PNT 
0.000000 
OBJT.SPCE.FNO 
-40.196167 
FRNT.VTX.DIST 
1.679800 
FROM SRFCE.no 
2.000000 


EQV.FCL.LNGTH 

999999.999996 
INF.EQUIV.FNO 

999999.999996 
BARREL LENGTH 
.400000 
TRACK LENGTH 
.177634 


SCND.PPAL.PNT 
0.000000 
IMGE.SPCE.ENO 
-40.196157 
BACK VTX.DIST 
1.102166 
FLO. STOP SIZE 
1.932146 


EXT.PUP.DSTNC 

999999.999996 
EXT. PUPL. SIZE 

999999.999996 
SEMIANG. FIELD 
0.000000 
ELD. STOP DIST 
1.279800 


IMAGE OISTNCE 
1.279800 
IMAGE HEIGHT 
-.966073 

demagnieicatn 

1.000000 

from.srece.no 

2.000000 


t 







DESIGN N0.643PSK* AUXILIARY LENS ELEMENT. 

##*#♦*#*******♦*#•**♦#***•»**•**•«*»****»*»*******************•«*•***•***♦****** 

? 

1 


1 CYL 

2 CYL 

3 SPH 


? 

0 

.0186R5=PM(1) 

012439=SIN 

UM(1) 

-.966073sHP(l) 

0.000000 

=TAN UP(l) 


2 

0 

-.064897=PM(2) 0. 

000000=SIN 

UM(2) 

.003645=HP(2) 

-.003574 

=TAN UP(2) 





.63280 

.48613 

.65627 


25.4MM=UNIT OF 

LENGTH 



RADIUS. ETC AXL.DSTNCE 

m-index 

L-INDEX 

U- INDEX 

GLASS CODE. NAME 

IST.CA 

2ND.CA 

station 



0.0000 

1.00000 

1.00000 

1.00000 


1.00 

0.00 

.4000 



1.2000 .4000 

1 .79883 

1.82775 

1.79609 

805.254 SF6 

3.20 

.50 

.4000 



INFINITE 0.0000 

1.00000 

1.00000 

1.00000 

0.000 

3.20 

.50 

0.0000 

1 


INFINITE -1.2798 

l.OOOOO 

1.00000 

1.00000 

0.000 

0.00 

0.00 

0.0000 


FIRST ORDER PARAMETERS ON MFRIDIONAL PLANE 


BJFCT DSTNCF 
1 .S0P166 

RJFr.T height 
-.946073 
NAGNTFICATION 
I .000000 
^•PT.STOP SIZF 

99990.999996 


FNTR.PUP.DIST 

999999.999996 
FNTR. PUP. SIZE 

999999.999996 
SEMIANG. FIELD 
0.000000 
APT. STOP DIST 

999999.999996 


FRST.PPAL.PNT 

o.ooonno 

ORJT.SPCE.FNO 
-40.196157 
FRNT.VTX.DIST 
1.679800 
FROM SRFCE.no 

2.000000 


EQV.FCL.LNGTH 
99^999.999996 
INF.EOUIV.FNO 

999999.999996 
BARREL LENGTH 
.400000 
track LENGTH 
.177634 


SCND.PPAL.PNT 
0.000000 
TMGE.SPCE.FNO 
-40.196157 
rack VTX.DIST 
1.102166 
FLD.STOP SIZE 
1.932146 


EXT.PUP.DSTNC 
999999. 9Q9996 
EXT. PUPL. SIZE 

999999.999996 
SEMIANG. FIELD 
0.000000 
FLD.STOP DIST 
1.279800 


IMAGE DISTNCE 
1.279800 
IMAGE HEIGHT 
-.966073 
DEMAGNIFICATN 

1 .000000 

from.srfce.no 

2.000000 


FIRST ORDER PARAMETERS ON EQUATORIAL PLANE 


OBJECT DSTNCF 

199999.999996 
OBJECT HEIGHT 

99999.999996 
NA6NIFICATI0N 

0.000000 
APT. STOP SIZE 
.077308 


FNTR.PUP.DIST 
1.019866 
ENTR. PUP. SIZE 
.129794 
SEMIANG. FIELD 
-.204774 
APT. STOP DIST 
•385088 


FRST.PPAL.PNT 
.000000 
OBJT.SPCE.FNO 

999999.999996 
FRNT.VTX.DIST 
1.679825 
FROM SRFCE.no 
2.000000 


EQV.FCL.LNGTH 
1.502192 
INF.EQUIV.FNO 
11.573661 
BARREL LENGTH 
.400000 

track length 

999999.999996 


SCND.PPAL.PNT 
-.222366 
IMGE.SPCE.FNO 
11.573661 
BACK VTX.DIST 

999999.999996 
FLD.STOP SIZE 
•010738 


EXT.PUP.DSTNC 
.385088 
EXT. PUPL. SIZE 
.077308 
SEMIANG. field 
-.343797 
FLD.STOP DIST 
1.279825 


IMAGE DISTNCE 
1.279825 
IMAGE HEIGHT 
-.005369 
DEMAGNIFICATN 

999999.999996 

from.srfce.no 

2.000000 



I 


DESIGN N0,643?5L* RANGE CURVATURE CORRECTOR. 112277- 0 

•«•«•«••«•««»•«*«•«•••••«•••«•»««««•«••«««««••••«••••««««««•••«««••••••••«•«••«« 

3 -2 0 l.OOOOOOsPMd) 0.000000=SIN UM(1) 0 . 000000=HP ( 1 ) .010000=TAN UP(1) 

3-2 0 l.000000=PM(2) O.OOOOOflsSIN UM(2) 0.000000=HP (2) *010000aTAN UP(2) 

.63200 .48613 .65627 25.4HMsUNIT OF LENGTH 


I 

9 




[OBJECT DSTNCF 

[ORJFCT HEIGHT 
[99999.999996 
iHAGNIEICATION 
[ 1.030964 

[APT. STOP SIZE 
I 2.000000 


FIRST ORDER PARAMETERS ON MERIDIONAL PLANE 

ENTR.PUP.DIST FRST.PPAL.PNT EOV.FCL.LNGTH SCND.PPAL.PNT EXT . PUP . DSTNC IMAGE DISTNCE L 

0.000000 -6332.998839 999999.999996 -6581.132926 -1.374306 999999.999996 

ENTR. PUP. SIZE ORJT.SPCE.FNO INF.EOUIV.FNO IMGE.SPCE.FNO EXT. PUPL. SIZE IMAGE HEIGHT 

2.000000 999999.999996 84433.540086 64433.540086 2.077928 -1688.67080? 

SEMIANG.FIELD FRNT. VTX.DIST BARREL LENGTH RACK VTX.DIST SEMlANG. FIELD DEMAGNIFICATN i- 

.572939 999999.999996 1.617500 999999.999996 .551453 .96?497 

APT. STOP DIST FROM SRFCE.NO TRACK LENGTH FLD.STOP SIZE FLD.STOP DIST FROM. SRFCE.NO 

0.000000 1.000000 999999.999996 3377.341603 999999.999996 4.000000 


j:, 




I 


I DESIGN N0.643PSL* RANGE CURVATURE CORRECTOR. 112?77- 0 


3 -? 0 1.000000=PM(l) O.OOOOOOsSIN UM ( 1) 0 . 000000=HP ( 1 ) .OlOOOO=TAN UP(1) 

3 -2 0 1.000000sPM(2) 0.000000=SIN UM(2) 0 . 000000=HP (2 ) .010000=TAM UP(2) 






.63200 

.48613 

.65627 



25. 

4MM=UNIT 

OF LENGTH 



RADIUS. ETC 

AXL .DSTNCE 

M- I NO EX 

L-INDEX 

U-INDEX 

GLASS CODE.NAME 

IST.CA 

2ND.CA 

STATION 




O.OOOO 

1.00000 

1.00000 

1.00000 



1.0 0 

0.00 

?.8175 

[ 1 

SPH 

-6.650? 

.330? 

1.00037 

1 .02937 

1.79762 

005.254 

SF6 

1.00 

0.00 

2.0175 

1 ^ 

cyl 

-6.6502 

.9617 

1.00000 

1.00000 

1. 00000 

0.000 


1.00 

0.00 

2.4073 

1 3 

CYL 

-7. 3950 

.325 6 

1.00037 

1.02937 

1.79762 

005.254 

SF6 

1.00 

0.00 

1 .5256 

i 4 

SPH 

-7.7230 

1 .2000 

1.00000 

1.00000 

1.00000 

0.000 


1.00 

0.00 

1.2000 

5 

SPH 

INFINITE 

2.737? 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

0.0000 


j FIRST ORDER PARAMETERS ON MERIDIONAL PLANE 

loBJECT DSTNCF FNTH . PUP . D 1ST FRST.PPAL.PNT EOV.FCL.LNGTH SCND.PPAL.PNT EXT.PUP.DSTNC IMAGE DISTNCE 

199999.999996 0.000000 -6332.998839 999999.999996 -6581.132926 -1.374306 999999.999996 

OBJECT HEIGHT ENTR.PUP .SIZE OB JT . SPCE . FNO INF.EOUIV.FNO IMGE.SPCE.FNO EXT.PUPL.SIZE IMAGE HEIGHT 

99999.999996 2,000000 999999.999996 04433. 5400B6 84433.540006 2.077928 -1608.67080? 

magnification SEMIANG. FIELD FRNT.VTX.DIST BARREL LENGTH BACK VTX.DIST SEMlANG.FIELD DEHAGNIFICATN 

1.030964 .57P939 999999.999996 1.617500 999999.999996 .551453 .962497 

(IPT.STOP SIZE APT. STOP DIST FROM SRFCE.NO TRACK LENGTH FLD.STOP SIZE FLD.STOP DIST FROM.SRFCE.NO 

2.000000 0.000000 1.000000 999999.999996 3377.341603 999999.999996 4.000000 

FIRST ORDER PARAMETERS ON EQUATORIAL PLANE 

OBJECT DSTNCF ENTR.PUP, DIST FRST.PPAL.PNT EOV.FCL.LNGTH SCND . PPAL . PNT EXT.PUP.DSTNC IMAGE DISTNCE 

99999.999996 0.000000 -2492.074773 -18135.368476 -2090.615102 -1.537192 -21025.903578 

OBJECT HEIGHT ENTR.PUP. SIZE O0JT. SPCE. FNO INF.EOUIV.FNO IMGE.SPCE.FNO EXT.PUPL.SIZE IMAGE HEIGHT 

99999.999996 2.000000 999999.999996 9067.684230 9067.604230 2.318613 -101.353685 

MAGNIFICATION SEMlANG.FIELD FRNT. VTX. DIST BARREL LENGTH BACK VTX.DIST SEMlANG.FIELD DEMAGMFICATN 

1.159306 .572939 -21024,366078 1.617500 999999.999996 .494212 .062585 

lAPT.STOP SIZE APT. STOP DIST FROM SRFCE.NO TRACK LENGTH FLD.STOP SIZE FLD.STOP DIST FROM.SRFCE.NO 

[v 2.000000 0.000000 1.000000 999999.999996 362.707370 -21025.903570 4.000000 




WAVE ABERRATION (WAVELENGTH UNITS) 
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-.12 
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1 

0 

• 
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-.02 

-.04 -.07 
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-.17 

-.21 
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-.10 

-.06 

• 
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-.25 

-.23 -.19 

-.13 

-.00 -.04 
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-.01 

-.04 -.00 

-.13 

-.19 

-.23 
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-.03 -.00 

-.14 

-.20 

-.25 

-.28 

-.26 

-.16 

.02 

-.01 

-.10 

-.20 

-.29 

-.26 -.20 

-.14 

-.00 -.03 

-.01 

-.01 
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-.?! 
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-.26 -.20 

-.14 

n 

0 

• 

1 

CO 

0 

• 

1 

-.00 

-.00 

-.03 -.08 

-.14 

-.20 

-.26 

-.30 

-.29 

-.21 

-.03 

-.03 

-.?) 

-.29 

-.30 

-.26 -.20 

-.14 

—.00 —.03 

-.00 

-.00 

— .03 — .00 

-.14 

-.20 

— . 26 

-.30 

-.29 

-.21 

-.03 

1 

• 

o 
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-.28 

-.29 
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-.00 -.03 

-.01 

-.01 

— . 03 — . 00 
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-.20 

— . 26 
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-.16 
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-.20 
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DESIGN M.643?SM« SHIFT LENS. 103177- 0 

0 -2 1 .750000=PM(1) 0.000000=SIN UM(1) 0 . 000000=HP ( 1 ) .010000=TAN UP(1) 

0 -2 1 .750000=PM(2) 0.000000=SIN UM(2) 0.000000=HP (2) .010000=TAN UP(2) 

.63280 .48610 .65630 25,4MM=UNIT OF LENGTH 



FIRST ORDER PARAMETERS ON MERIDIONAL PLANE 


OBJECT DSTNCF 
<JR9QQ.q«)9996 
OBJECT HEIGHT 
99999,999996 

magnification 
0.000000 
APT. STOP SIZE 
1 .500000 


FNTR.PUP.DIST 
0.000000 
ENTH. PUP. SIZE 
1 .500000 
SEHIANG. FIELD 
.572939 
APT. STOP DIST 
0.000000 


FRST.PPAL.PNT 
.138979 
OBJT.SPCE.FNO 
999999.999996 
FRNT.VTX.DIST 
-37.726025 
FROM SRFCE.no 


EOV.FCL.LNGTH 
-37.976025 
INF.EQUIV.FNO 
25.317350 
BARREL LENGTH 
.250000 

track length 


SCND.PPAL.PNT EXT.PUP.DSTNC 


-.000000 


-.133472 


IMGE.SPCE.FNO EXT.PUPL.SI ZE 


25.317350 


1.494531 


back VTX.DIST SEMIANG. FIELD 


999999.999996 


.575035 


FLD.STOP SIZE FLD.STOP DIST 


1.000000 999999,999996 


.759520 


-37.976025 


image distnce 

-37.976025 
IMAGE height 
-.379760 
DEMAGNIFICATN 
0.000000 
from.srfce.no 
2.000000 








DESIGN N0.64.17>SM> SHIFT LENS. 

1 
1 


0 

0 


• 7 . 

■7 


1 CYL 
7 SPH 


3 SPH 


RJFCT DSTNCF 
<J9<JP. <599996 
RJFCT height 

9999.999996 
A6NTF1CATI0N 
0.000000 
PT.STOP SIZE 

1.500000 


RJFCT DSTNCF 

9999.999996 
DRJFCT HEIGHT 

99999.999996 
AGNIFICATION 
0.000000 
AFT. STOP SIZE 

1 .500000 


.750000=PM(1) 

O.OOOOOO^SIN 

UM(1) 

0.000000=HP(1) 

.010000 

=TAN UP(1) 


.750000=PM(2) 

0.000000-SIN 

UM<2) 

0.000000=HP (2) 

.010000 

=TAN UP(?) 



.63280 

.48610 

.65630 

25.4MM=UNIT OF 

LENGTH 

radius. ETC AXL. DSTNCF. M-INDEX 

L-INDEX 

U-INDEX GLASS CODE.NAME 

IST.CA 

2ND.CA 

STATION 


0.0000 1.00000 

1.00000 

1.00000 

0.00 

0.00 

1.4500 

5.6253 

,2500 1.79883 

1 .R2776 

1.79609 805.254 SF6 

.50 

0.00 

1.4500 

30.3365 

1.2000 1.00000 

1.00000 

1.00000 0.000 

.50 

0.00 

1.2000 

INFINITE 

-7.2364 1.00000 

1.00000 

1.00000 0.000 

0.00 

0.00 

O.OQOO 


FIRST ORDER PARAMETERS ON 

MERIDIONAL PLANE 




FNTR. PUP. DIST 

FRST.PPAL.PNT EQV. 

FCL.LN6TH 

SCND.PPAL.PNT EXT. PUP. 

DSTNC IMAGE DISTNCE 

0.000000 

.138979 -37.976025 

-.000000 -.138472 

-37.976025 


ENTR. PUP. SIZE 

1 .500000 
SEHIANG. FIELD 
.57P939 
APT. STOP DIST 
0.000000 


ORJT.SPCE.FNO 

999999.999996 
FRNT.VTX.DIST 
-37.7P60P5 
FROM SPFCE.no 
l.OOOUOO 


INF.EQUIV.FNO 
25.317350 
BARREL LENGTH 
.250000 
TRACK LEMGTH 

999999.999996 


IMGE.SPCE.FNO 
25.317350 
RACK VTX.DIST 

999999.999996 
FLD.STOP SIZE 
.759520 


EXT, PUPL. SIZE 
1.A9A531 
SEHIAN6. FIELD 
.575035 
FLD.STOP DIST 
-37.976025 


image height 

-.379760 

DEMAGNIFICATN 

o.ooonno 

fpom.srfcf.no 

2.000000 


first order parameters on £^4JAT0RIAL plane 


FNTR. PUP. DIST 
0.000000 
ENTR. PUP. SIZE 
1 .500000 
SEMIAN6. FIELD 
.572939 
APT. STOP DIST 
0.000000 


FRST.PPAL.PNT 
-.031496 
OBJT.SPCE.FNO 

999999.999996 
FRNT.VTX.DIST 
8.686446 
FROM SRFCE.no 

1.000000 


EOV.FCL.LNGTh 
8 ,q<)6300 
INF.EQUIV.FNO 
-5.737533 
BARREL LENGTH 
.250000 
TRACK LENGTH 

999999.999996 


SCND.PPAL.PNT 
-.169R53 
IMGE.SPCE.FNO 
-5.737533 
RACK VTX.DIST 

999999.999996 
FLD.STOP SIZE 
.172126 


EXT.PUP.DSTNC 
-.138472 
EXT. PUPL. SIZE 
1.494531 
SEMIANG. FIELD 
.575035 
FLD.STOP DIST 
8.436446 


IMAGE DISTMCE 
8.436446 
image HEIGHT 
.086063 
OEMAGNIFICATN 
0.000000 
from.srfce.no 

2.000000 






?• 

pi 


"'0 
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PART II 

EVALUATION OF WAVE ABERRATION IN TERMS OF LEGENDRE 

POLYNOMIALS ' 


Part II ( 1 ) 


« 0 

NOTES 


In optical systems where the aperture Is square or 
rectangular the wave aberration function can be 

expanded in terms of Legendre orthogonal polynomials 


W(X.V) PJy) 

where x,y are rectangular coordinates in the exit pupil 
normalized to an extreme value of unity and P ,P are 
Legendre polynomials of order n and m respectivel*^. In 
practice even if the series is truncated beyond terms 
where m-f-n=8, the expansion provides an excellent 
approx imat ion . 


The advantage of this polynomial expansion is that 
the Strehl Intensity Ratio, SIR, is related to the 
coefficients of the expansion by the formula 


where 


SIR = 1 - 

nm 

^nm = A'Wi2n+]){2m+]) 
nm nm 


A system where SIR>80% is generally considered as 
an acceptable performance, hence 

f V < 0.07X 

Therefore any aberration coefficient. i4^PP>O.Q7)t denotes, 
a large aberration.. 




SASSI6N 15tl5 
STD 

DESIGN N0.643256t JPL CUHRELATOR* RANGE CURVATURE CORRECTOR. SHIFT AND AUXILIARY LENSES 

*******'»'f»»«'»'»» »*»*«*******•»■»»« ******■•»***■«»•********«#« •»*******«•<>***#<*** *********** 



103177- 0 


? 

' -2 

1 .332500=PM(1) 

0.1 

000000=SIN 

UM(1) 

2 

! -2 

1 lft650000sPM(2) 

0.1 

000000=SIN 

UM (2) 





.63280 

.48610 



RADIUS. ETC AXL 

.DSTNCE 

M- INDEX 

L-INDEX 




0.0000 

1.00000 

1,00000 

1 

RPH < 

!•«••«•«« .0000 

18.0000 

1.00000 

1.00000 

2 

SPH 

-10.4469 

1.8839 

1.74969 

1.77469 

3 

SPH 

-13.4336 

.0307 

1.00000 

1.00000 

4 

SPH 

31.1330 

1.3652 

1.74969 

1.77469 

5 

SPH 

-24.5830 

5.5793 

1.00000 

1.00000 

6 

SPH 

-14,9126 

1 ,3477 

1 .50671 

1.51423 

7 

SPH 

15,8548 

3.6306 

1.00000 

1.00000 

8 

SPH 

24.5464 

1.3652 

1.74969 

1.77469 

9 

SPH 

-34.5304 

3.5303 

1.00000 

1. 00000 

10 

SPH 

13.1420 

1.8553 

1,74969 

1 .77469 

11 

SPH 

10.5330 

16.0000 

1.00000 

1 .00000 

12 

RTN 

-.0587 

-.1653 

1.00000 

1.00000 

13 

SPH 

-6.6582 

.3305 

1.79883 

1.82776 

14 

CYL 

§56.6582 

-.1653 

1.00000 

l.OOOOO 



>—< 




15 

RTN 

eg ,0507 

1.2919 

1.00000 

1.00000 



Sfc 




16 

HTN 

JO " ,0587 

-.1630 

1.00000 

1.00000 



s? 




17 

CYL 

^S-7.3950 

.3260 

1.79883 

1.82776 

18 

SPH 

d® -7.7230 

-.1630 

1.00000 

1.00000 







19 

RTN 

-.0587 

1.2522 

1.00000 

1.00000 

20 

CYL 

5.6253 

.250 0 

1.79083 

1.82776 

21 

SPH 

30.3365 

17.9790 

1.00000 

1.00000 

22 

SPH 

-10,5330 

1.8553 

1.74969 

1.77469 

23 

SPH 

-13.1420 

3.5303 

1.00000 

1.00000 


1 .000000=HP (1) 0.000000=TAN UP(1) 

.025000=HP (2) O.OGOOOOsTAN UP(2) 


.65630 



25.' 

4MM=UNIT 

OF LENGTH 

1 ■ 

U-INDEX 

GLASS CODE, name 

IST.CA 

2ND.CA 

STATION 

\ ^ 

1,00000 



0.00 

0.00 

132.0518 

f ■ 

1.00000 

-.000 

XX XXX X 

0.00 

0.00 

132.0518 


1.74729 

7'55.2 76 

SF4 

0.00 

0.00 

114.0518 ' 

f ' 

1,00000 

0,000 


0.00 

0.00 

112.1679 j 

t 

1.74729 

755.276 

SF4 

0.00 

0.00 

112.1372 1 


1.00000 

0.000 


0.00 

0.00 

110,7720 

f 

1 .50592 

508. 612 

ZKN7 

0.00 

0.00 

105.1927 


1.00000 

0.000 


0,00 

0.00 

103.8450 

i 

r 

1.74729 

755.276 

SF4 

0,00 

0.00 

100.2144 


1.00000 

U.OOO 


0.00 

0.00 

98.8492 


1,74729 

755.276 

SF4 

0.00 

0,00 

95.3169 


1.00000 

0.0 00 


0.00 

0.00 

93.4636 


1,00000 

0.000 


0.00 

0.00 

77.4636 


1.79609 

805.254 

SF6 

0,00 

0.00 

77.6288 j 


1.00000 

O.OOO 


0.00 

0.00 

77.2983 

•*' — 

1.00000 

0.000 


0.00 

0.00 

77.4636 1 


1,00000 

0.000 


0.00 

0.00 

76.1717 j 


1.79609 

605.254 

SF6 

0.00 

0.00 

1 

76.33471 


1.00000 

0.000 


0.00 

0.00 

76.00871 


1.00000 

0,000 


0,00 

0,00 

76.17171 


1.79609 

805.254 

SF6 

0,00 

0.00 

74.91951 


1,00000 

0.000 


0,00 

0.00 

74.6695j 


1.74729 

755.276 

SF4 

0.00 

0.00 

56,6905' 

1.00000 

0.000 


0.00 

0.00 

54.8352. 







n 



"*"***^ • 3f 5)2 


1 

"'i.7472'7' 

*755.276 

SK4 

‘"o.oo 

0.0 0^1^’ 

“^5T.304 9 

25 

SHH 

1 1 -24 •bAbA 

3.6303 

1 .00000 

1 . 0 * 7 ^ 

1.00000 

O.OUO 


0.00 


49.9397 

26 

SPH 

-15.8548 

1.3477 

1.50671 

1.51423 

1.50592 

508.612 

ZKN7 

0.00 

0.00 

46.3094 

27 

SPH 

14.9126 

5.5793 

1.00000 

1.00000 

1.00000 

O.UOO 


0.00 

0.00 

44,9617 

26 

SPH 

24.5630 

1.3652 

1.74969 

1.77469 

1.74729 

755.276 

SF4 

0.00 

0.00 

39.3824 

29 

SPH 

-31.1330 

.0307 

1.00000 

1.00000 

1.00000 

O.UOO 


0.00 

0.00 

38.0172 

30 

SPH 

13.4336 

1.8839 

1.74969 

1.77469 

1.74729 

755.276 

SF4 

0.00 

0.00 

37.9865 

31 

SPH 

10.4469 

13.8798 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

36.1026 

32 

CYL 

3.6547 

• 6500 

1.63269 

1.64909 

1.63108 

636.353 

F6 

0.00 

0,00 

22.2228 

33 

CYL 

-6.4870 

.2149 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

21 .5728 

34 

CYL 

-5.2748 

.3500 

1.79883 

1.82776 

1.79609 

805.254 

SF6 

0.00 

0.00 

21.3579 

3b 

CYL 

INFiNiTt 

9.5469 

1.00000 

l.OOOOO 

1.00000 

0.000 


0.00 

0.00 

21,0079 

36 

CYL 

INFINITE 

.3500 

1 .79883 

1.82776 

1.79609 

005.254 

SF6 

0.00 

0.00 

11.4610 

37 

CYL 

2.2357 

.6000 

1 .6 3269 

1.64909 

1.63108 

636.353 

F6 

0.00 

0,00 

11.1110 

36 

CYL 

-2.1304 

.2026 

l.OOOOO 

l.OOOOO 

1.00000 

0.000 


0.00 

0.00 

10.5110 

39 

CYL 

2.5833 

.6000 

1.63269 

1.64909 

1.63100 

636.353 

F6 

0.00 

0.00 

10.3084 

40 

CYL 

-3.2796 

.3500 

1.79883 

1.82776 

1.79609 

805.254 

SF6 

0.00 

0.00 

9.7084 

41 

CYL 

infinite 

2.3284 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

9.3584 

42 

CYL 

-1.7898 

.3500 

1.79883 

1.82776 

1.79609 

005.254 

SF6 

0.00 

0.00 

7.0300 

43 

CYL 

—5 .6466 

.0200 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

6.6800 

44 

CYL 

INFINITE 

.3500 

1.79883 

1.82776 

1.79609 

005.254 

SF6 

0.00 

0.00 

6.6600 

45 

CYL 

2.4613 

.0200 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

6.3100 

46 

CYL 

.9311 

.3500 

1.79883 

1.82776 

1.79609 

005.254 

SF6 

0.00 

0.00 

6.2900 

47 

CYL 

1.2905 

3.3600 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

5.9400 

46 

RTN 

.0761 

0.0000 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

2.5800 

49 

CYL 

INFINITE 

.4000 

1.79883 

1.82776 

1.79609 

005.254 

SF6 

0.00 

0.00 

2.5800 

50 

CYL 

-1.2000 

0.0000 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

2.1800 

51 

RTH 

-.0761 

.5000 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

2,1800 

52 

CYL 

1.2000 

.4000 

1.79863 

1.82776 

1.79609 

805*254 

SF6 

0.00 

0.00 

1.6800 

53 

CYL 

INFINITE 

1.2600 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

1.2800 

54 

SPH 

INFINITE 

-.0305 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

-.0000 





TABLE 

OF CONSTANTS 








1 4.069600E+05 

3.906200E 

-01 

4.557300E+03 

l.l06000E-i'02 

O.OOOOOOE+00 




I 

OBJECT DSTNCE ENTH . PUP , DI ST FRST . PPAL . PNT EQV . FCL , LNGTH SCNO . PPaL . PNT EXT.PUP.DSTNC IMAGE DISTNCE 

I -27.670022 q99999.<?9'59y6 999999.999996 999999.999996 372040.205900 102809.719947 1.210148 

SBJECT HEIGHT ENTH. PUP. SIZE 00 JT . SPCE . FNO .INF . EQU IV .FNO IMGE.SPCE.FNO EXT. PUPL. SIZE IMAGE HEIGHT 


[ 1.000000 999999.999996 41.609055 ’ -20.445409 -40.196955 4547.019820 -.966063 

IagNIFICATION SEMIANG. field FRNT.VTX.DIST barrel LENGTH BACK VTX.DIST SEMlANG. FIELD DEMAGNI FI CATN 

f -.966063 0.000000 131.981909 130.771761 -158.441783 .000303 -1.035130 

IPT.STOP size apt. stop DIST FROM SRFCE.NO TRACK LENGTH FLD.STOP SIZE FLD.STOP DIST FROM . SRFCE . NO 


19.000000 159.651930 

I 

FIRST ORDER PARAMETERS ON 

IbJECT OSTNCF ENTR. PUP. DIST FRST.PPAL.PNT EQV . FCL .LNGTH SCND .PPAL .PNT EXT.PUP.DSTNC IMAGE DISTNCE 


1.932125 1.210148 53.000000 

equatorial PLANE 



I 175.467238 999999.999996 198.391415 4.166255 -3.781136 .305119 1.310471 

ElBJECT HEIGHT ENTH. PUP. SIZE CBJT .SPCE . FNO INF.EQUI V.FNO IMGE.SPCE.FNO EXT. PUPL. SIZE IMAGE HEIGHT 


I .025000 
MAGNIFICATION 
\ -.222106 


999999.999996 
SEMIANG. FIELD 
0.000000 


-53.171890 

FRNT.VTX.DIST 

132.082232 


9.663495 
BARREL LENGTH 
130.771761 


11.809819 
back VTX.DIST 
44.695477 


.078354 
SEMIaNG. FIELD 
-.343805 


-.005553 

OEMAGMFICATN 

-4.502346 


IPT.STOP SIZE APT. STOP DIST FROM SRFCE.NO TRACK LENGTH FLD.STOP SIZE FLD.STOP DIST FROM. SRFCE. NO 
t O.OOOOOO .6.479563 35.000000 -43.385006 0.000000 2.109813 47.000000 
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FIELD POINT NO, 0 O.OOOUOOsH ( Y) 0.000000=H (2) 0.000000=6 (Y) 1 ,000000=E (Y) 1 . 00 000 0=E ( Z ) 

-.022514=HPR(Y) 0 . 000000=HPR ( Z) .012444=NA (Y) -.044719=NA (Z) 

.6328=REF£RENCE FOCUS WAVELENGTH .6328=RAY TRACING WAVELENGTH 
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WAVE aberration (WAVELENGTH UNITS) 
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FIELD POINT 

NO.O 

.6328- 

MCRsREF.WVLTH 


,6328-MCR= 

WVF.WVLTH 



RE- 

NORMALIZEO 

LEGENDRE COEFFICIENTS 



A (0*0) 

A (0*1) 

A(0*2) 

A { 0 ♦ 3 ) 

A(U*4) 

A(0»5) 

A (0*6) 

A(0*7) 

0.000000 

0.000000 

-.019964 

.000000 

.069313 

.000000 

-.000211 

•000000 

A ( 1 * 0 ) 

A ( 1 * 1 ) 

A (1*2) 

A (1 *3) 

A(l*4) 

A ( 1 * 5 ) 

A (1*6) 

A(l»7) 

0.000000 

-.000000 

-.010060 

-.000000 

.000149 

-.000000 

.000048 

0.000000 

A(2»0) 

A(2*l ) 

A ( 2 * 2 ) 

A(2.3) 

A (2*4) 

A(2*5) 

A(2*6) 


.037630 

-.000000 

.012693 

.000000 

.000018 

•000000 

0.000000 


A (3*0) 

A(3*l) 

A (3*2) 

A (3*3) 

A(3*4) 

A(3*5) 



-.013770 

-.000000 

.000284 

-.000000 

.000124 

0.000000 



A (4*0) 

A(4*l) 

A(4*2) 

A(4»3) 

A (4 *4) 




.000006 

.000000 

-.000110 

.000000 

0.000000 




A(S*0) 

A ( 5 , 1 ) 

A(5*2) 

A(5*3) 





.000094 

.000000 

.000089 

O.OOOOCO 





A ( 6 * 0 ) 

A(6*l) 

A(6*2) 






.000042 

-.000000 

0.000000 


o o 








‘x; Q 




A (7*0) 
-.000024 

A(7*l) 

O.OOOOOG 



eg 




A (8*0) 








0.000000 









A ( 0 ♦ B ) 

0.000000 


O04O74=RMS WAVE DEFORMATION 




Field po i n t # 1 


- r 


1.0 


ORIGINAL PAGE IS 
OE POOR QUALITlfl 



DESIGN N0.643256* JPL CORHELATOHt RANGE CURVATURE CORRECTOR* SHIFT AND AUXILIARY LENSES 103177- 0 

lELD POINT NO. 1 1 .000000=H (Y) 0.000000=H (Z) 0 .000000=6 (Y) 1 .000000=E ( Y) 1 .01A919=E (Z) 

-.9B8130=HPR(Y) 0.000000=HPR (Z) ,012A46=NA (Y) 045072=NA ( Z ) 

.6328=REFERENCE FOCUS WAVELENGTH .6328=RAY TRACING WAVELENGTH 

400 RAYS THROUGH ENTRANCE PUPIL 400 RAYS THROUGH EXIT PUPIL 0 VIGNETTED RAYS 

* • * « • « « « «.* « • » • • « • « 

« « « « « » « • « « « « « « • « « • • • 

|. « « « * « « ' • « • « « « • « « « • • « « 
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WAVE ABERRATION (WAVELENGTH UNITS) 


17 

-.30 

-.37 

-.39 

-.30 

-.35 

-.31 

-.20 

-.25 

-.24 

-.24 

-.25 

-.28 

-.31 

-.35 

-.38 -.39 

-.37 

-.30 

-.17 

13 

-.36 

-.32 

-.34 

-.33 

-.30 

-.26 

-.22 

-.20 

— » 18 

-.18 

-.20 

-.22 

-.26 

-.30 

-.33 -.34 

-.32 

-.26 

-.13 

10 

-.22 

-.29 

-.30 

-.29 

-.26 

-.22 

-.10 

-.15 

-.14 

-.14 

-.15 

-.18 

-.22 

-.26 

-.29 -.30 

-.29 

-.22 

-. 1 0 

ue 

-.19 

-.25 

-.27 

-.25 

-.22 

-.18 

-.14 

-.11 

-.10 

-.10 

-.11 

-.14 

-.18 

— .22 

-.25 -.27 

-.25 

-.19 

-.00 

05 

-.17 

-.23 

-.24 

-.23 

-.19 

-.15 

-.11 

-.08 

-.07 

-.07 

— .08 

-.11 

-.15 

-.19 

-.23 -.24 

-.23 

-.17 

-.05 

03 

-.15 

-.20 

-.22 

-.20 

-.17 

-.13 

-.09 

-.06 

-.04 

-.04 

-.06 

-.09 

-.13 

-.17 

-.20 -.22 

-.20 

-.15 

-.03 

01 

-.13 

-.19 

-.20 

-.19 

-.15 

-.11 

-.07 

-.04 

-.03 

-.03 

-.04 

-.07 

-.11 

-.15 

-.19 -.20 

-.19 

-.13 

-.01 

00 

-.12 

-.18 

-.19 

-.17 

-.14 

-.10 

-.06 

-.03 

-.01 

-.01 

-.03 

-.06 

-.10 

-.14 

-.17 -.19 

-.10 

-.12 

-.00 

01 

-.11 

-.17 

-. IH 

-.16 

-. 13 

-.09 

-.05 

-.02 

-.01 

-.01 

- . 02 

-.05 

-.09 

-.13 

-.16 -.10 

-.17 

-.11 

.01 

03 

-.10 

-.16 

-.10 

-.16 

-.13 

-.09 

-.05 

-.02 

-.00 

-.00 

-.0 2 

-.05 

-.09 

-.13 

— .16 — .18 

*••16 

-.10 

.03 

03 

-.09 

-.15 

-.17 

-.16 

-.12 

-.00 

-.05 

-.02 

-.00 

- . 0 0 

-.02 

-.05 

-.00 

-.12 

-.16 -.17 

-.15 

-.09 

.03 

OA 

-.09 

-.15 

-.17 

-.16 

-.12 

-.09 

-.05 

-.02 

-.01 

-.01 

-.02 

-.05 

-.09 

-.12 

-.16 -.17 

-.15 

-.09 

.04 

05 

-.08 

-.15 

-.17 

-.16 

-.13 

-.09 

-.05 

-.03 

-.01 

-.01 

-.03 

-.05 

-.09 

-.13 

-.16 -.17 

-.15 

-.08 

.05 

06 

-.07 

-.15 

-.17 

-.16 

-. 13 

-.10 

-.06 

-.03 

-.02 

-.02 

-.03 

-.06 

-.10 

-.13 

-.16 -.17 

-.15 

-.07 

.06 

07 

-.07 

-.14 

-.17 

-.16 

-.14 

-.10 

-.07 

-.04 

-.03 

-.03 

-.04 

-.07 

-.10 

-.14 

-.16 -.17 

-.14 

-.07 

.07 

00 

-.06 

-.14 

-.17 

-.16 

-.14 

-.11 

-.08 

-.05 

-.04 

-.04 

-.05 

-.08 

-.11 

-.14 

-.16 -.17 

-.14 

-.06 

.08 

09 

-.05 

-.14 

-.17 

-.17 

-. 14 

-.11 

-.08 

-.0 6 

-.05 

-.05 

-.06 

-.08 

-.11 

-.14 

-.17 -.17 

-.14 

-.05 

.09 

11 

-.04 

-.13 

-.17 

-.17 

-.15 

-.12 

-.09 

-.07 

-.05 

-.05 

-.07 

-.09 

-.12 

-.15 

-.17 -.17 

-.13 

-.04 

.11 

13 

-.02 

-.12 

-.16 

-.17 

-.15 

-.12 

-.10 

-.00 

“ . 06 

-.06 

-.00 

-.10 

-.12 

-.15 

— .17 — .16 

-.12 

-.02 

.13 

16 

-.01 

-.10 

-.15 

-.16 

-.15 

-.13 

-.10 

— .08 

-.07 

-.07 

-.08 

-.10 

-.13 

-.15 

-.16 -.15 

-.10 

— .01 

.16 
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FIELD POINT NO.l .63'^8-MCR=RtF. WVLTH .6328-MCR=WVF. WVLTH 


RE-NORMALIZED LEGENDRE COEFFICIENTS 


A (0*0) 

A ( 0 * 1 ) 

A ( 0 . 2 ) 

A(0*3) 

0.000000 

0.000000 

.009609 

.000000 

A (1*0) 

A (1.1) 

A (1 .2) 

A(1.3) 

0.00 0000 

.000000 

-.016271 

.000000 

A(?»0) 

A(2«l) 

A (2*2) 

A (2*3) 

-.03581b 

-.000000 

.012508 

.000000 

A (3*0) 

A(3*l) 

A(3»2) 

A (3*3) 

-.014691 

.000000 

.000426 

.000000 

A (4*0) 

A(4»l) 

A(4*2) 

A (4*3) 

-.000083 

-.000000 

.000238 

-.000000 

A (5*0) 

A (5.1) 

A ( 5 » 2 ) 

A(5*3) 

-.000149 

.000000 

-.000019 

0.000000 

A (6*0) 

A (6.1) 

A(6»2) 


.000034 

-.000000 

0.000000 


A (7*0) 

A (7.1) 



-.000016 

0.000000 




A (U»U) 

0.000000 


A (0*4) 

A (0.5) 

A(0.6) 

A ( 0 * 7 ) 

.069871 

.000000 

-.000372 

.000000 

A(l*4) 

A(l*5) 

A ( 1 . 6 ) 

A ( 1 ♦ 7 ) 

-.000591 

.000000 

.000067 

0.000000 

A (2*4) 

A(2*5) 

A ( 2 « 6 ) 


.000120 

.000000 

0.000000 


A(3*4) 

A(3*5) 



.000272 

0.000000 




A (4*4) 

0.000000 


A (0*8) 
0.000000 


083035=HMS WAVE DEFORMATION 





I I DESIGN N0.64325G* JPL CORPELATORt RANGE CURVATURE CORRECTOR. SHIFT AND AUXILIARY LENSES 103177- 0 

(ELD POINT NO. 2 -1 . 000000=H ( Y) 0. OOUOOO=H (Z) 0. 000000=6 (Y) 1 . 000000=E (Y) .9850B1=E(Z) 

i .943092=HPR(Y) 0.000000=HPR (Z) . 01 2446=NA ( Y ) 044782=NA(Z) 

! .632a=REFERENCE FOCUS WAVELENGTH . 6320 =RAY TRACING WAVELENGTH 

400 HAYS THROUGH ENTRANCE PUPIL 400 RAYS THROUGH EXIT PUPIL 0 VIGNETTED RAYS 


I M 

htf a 
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DESIGN N0.6A325G* JPL COHHELATOR» RANGE CURVATURE CORRECTOR* SHIFT AND AUXILIARY LENSES 


FIELD POINT NO. 2 


.6328-MCR=REF.WVLTH 


•6328-MCR=WVF.WVLTH 


RE-NORMaLIZED LEGENDRE COEFFICIENTS 


A (0*0) 

0 .000000 


A ( 1 * 0 ) 
O.OOOOOU 


A (2*0) 
.020051 


A (3*0) 
-.013683 


A (4*0) 
,000205 


A ( 0 « 1 ) 

,000000 


A ( 1 * 1 ) 

.000000 


A(2*l) 

.000000 


A(3»l) 

000000 


A(4*l) 

-.000000 


A(0*2) 

.058083 


A(I*2) 

.005737 


A(2*2) 

.012819 


A(3*2) 

000009 


A(4*2) 

,000026 


A (0*3) 

.000000 


A(l*3) 

,000000 


A(2*3) 

,000000 


A(3*3) 

000000 


A (4*3) 

-.000000 


A (0 *4) 

A(0*5) 

A(0*6) 

A(0*7) 

.069459 

.000000 

-.000007 

.000000 

A (1 *4) 

A(l»5) 

A(l*6) 

A(l*7) 

.000604 

.000000 

.000004 

0.000000 

A(?*4) 

A(2*b) 

A(2*6) 


.000122 

.000000 

0.000000 


A (3*4) 

A(3»5) 



-.000096 

0.000000 



A ( 4 * 4 ) 




0.000000 





A (0*8) 

0.000000 


A (5*0) 
,0 00 014 


A (5*1) 

.000000 


A (5*2) 
,000019 


A (5*3) 
0.000000 


A (6*0) 
,000067 


A (6*1) 

.000000 


A(6*2) 

0.000000 


A(7*0) 

-.000031 


A (8*0) 

0.000000 


A(7*l) 

000000 


094789=RMS WAVE DEFORMATION 





1 DESIGN N0.64325IX* JPL CORRELATOR* RCC* SHIFT LENS* DUMMY AZIMUTH TELESCOPE. 032377-347 

«««««««»»«««»»» »««««««««««««««««««««»«»««»»«««*«»«»«««««««««««« ««««««««««««««««» 


{ 

2 -2 

1 .332500=PM(1) 

0. 

000000=SIN 

UM(1) 

,1.000000=HPa) 


0.000000 

=TAN UP(1) i 

i 

1 ^ ' 

2 -2 

1 1.650000=PM(2) 

0. 

000000=SIN 

UM(2) 

0.00o000=HP (2) 


0.000000 

=TAN UP(2) ; 

’{ 




.63280 

•48610 

.65630 



25.4MM = UMT 

OF LENGTH | 

4 


RADIUS*ETC AXL 

.OSTNCE 

M-INDEX 

L-INDEX 

U- INDEX 

GLASS CODE* NAME 

IST.CA 

2N0.CA 

STATION 1 

i ' 

f 



0.0000 

1.00000 

1.00000 

1.00000 



0.00 

0.00 

130.7153 i 

1 - ‘ 

RTN 

-.0053 

0.00 00 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

130.7153 I 


TRN 

-5.4900 

0.0000 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

130.7153 1 

1 3 

RPH 


0.0000 

1.000 00 

1.00000 

1.00000 

-.056 

xxxxxx 

0.00 

0.00 

130.7153 t 

1 

1 " 

TRN 

5.4900 

18.0000 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

130.7153 r 

i 

I 5 

SPH 

-10.4469 

1.8839 

1.74969 

1.77469 

1.74729 

755.276 

SF4 

0.00 

0.00 

112.7153 ‘ 

6 

SPH 

-13.4336 

.0307 

1.00000 

1.00000 

i.ooooo 

0.000 


0.00 

0.00 

110.8314 I 

^ 7 

SPH 

31.1330 

1 .3652 

1 .74969 

1.77469 

i. 74729 

755.276 

SF4 

0.00 

0.00 

110.8007 ' 


SPH 

-24.5830 

5.5793 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

109.4355 r 

i 9 

SPh 

-14.9126 

1.3477 

1.50671 

1.51423 

1.50592 

500.612 

ZKN7 

0.00 

0.00 

103.H562 " 

10 

SPH 

15.8548 

3.6306 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

102.5085 1. 

11 

SPH 

24.5464 

1.3652 

1.74969 

1.77469 

1.74729 

755.276 

SF4 

0.00 

0.00 

98.8779 L 
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SPH 

-34.5304 

3.5303 

1.00000 

1.00000 

1.00000 

0.0 00 
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97.5127 i 

[ 13 

SPH 

13.1420 

1.8553 

1.74969 

1.77469 

1.74729 

755.276 
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0.00 

93.9024 h 
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SPH 

10.5330 

16.0000 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

92.1271 

; 15 

RTN 

-.0587 

-.1653 

i .00000 

1.00000 

1.00000 

O.OOO 


0.00 

0.00 

76.1271 L 

1 16 

SPH 

-6.6582 

.3305 

1 .79883 

1.02776 

1.79609 

805.254 

SF6 

0.00 

0.00 

76.2923 ^ 

r ^ 

CYL 

-6.6502 

-.1653 
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1.00000 
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0.0 0 
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75.9618 

1 10 
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.0507 

1.2919 
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0.00 

0.00 

76.1271 L 

L. 
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RTN 

.0507 

-.3630 

1.00000 

1.00000 

1.00000 
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0.00 

74.8352 
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.326 0 
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SF6 

0.00 
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74.9982 ^ 

21 
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-7.7230 

-.1630 

1.00000 

1.00000 
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0.00 

0.00 

74.6722 " 

; 22 

RTN 

-.0507 
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1.00000 

0.000 


0.00 

0.00 

74.8352 j" 

! 23 


-.0223 

0.0000 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

73.5830 1 



.ams*aae?*a 
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7 SPH 
?tt SPH 

>9 SPH 
0 SPH 

J1 SPH 

2 SPH 

3 SPH 

4 SPH 

5 SPH 

6 SPH 

7 CYL 

8 CYL 

9 CYL 

0 CYL 

1 CYL 

2 CYL 

3 RTN 

f4 CYL 

5 CYL 

6 RTN 

7 CYL 
^8 CYL 

^9 SPH 


I 

' 30.3365 

.0223 

-10.5330 

-13.1420 

34.5304 

-24,5464 

-15.8548 

14.9126 

24.5030 

-31,1330 

13.4336 

10.4469 

4,7640 

-4.4429 

-3.6353 

28.9670 

3.3555 

-2.1443 

.0761 

INFINITE 

- 1.2000 


-.0761 


1.2000 

INFINITE 


INFINITE 


.2500 

1,79883 

l.Hf' '5 

1.79609 

805.254 

SF6 

0 .00 


73.5830 

O.UOOO 

1.00000 

l,0i>wb 

l.OOUOO 

0.000 


0.00 

o.oow 

73.3330 

17.9790 

1.00000 

1.00000 

1 ,00000 

0,000 


0.00 

0.00 

73.3330 

1.8553 

1.74969 

1.77469 

1 .74729 

755.276 
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0,0 0 

0.00 

55.3540 

3.5303 

1.00000 

I.OUOOO 

1.00000 

0.000 


0.00 

0.00 

53.4987 

1.3652 

1.74969 

1.77469 

1,74729 

755.276 

SF4 

0.0 0 

0.00 

49,9684 

3.6303 

1,00000 

1.00000 

1.00000 

0.000 


0,00 

0.00 

40.6032 

1.3477 

1.50671 

1 .51423 

1.50592 

508.612 

2KN7 

0.00 

0.00 

44.9729 

5.5793 

1.00000 

1.00000 

1.00000 

0,000 


0.00 

0,00 

43.6252 

1.3652 

1 .74969 

1 .77469 

1.74729 

755. 2 -^6 

SF4 

0.00 

0.00 

30.0459 

.03 07 

1.00000 

1 .00000 

1,00000 

O.OuO 


0.00 

0.00 

36.6807 

1.8839 

1.74969 

1.77469 

1,74729 

755.276 

SF4 

0.00 

0.00 

36.6500 

17.2604 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

34.7661 

.6500 

1.75759 

1.77722 

1.75566 

.028 

XXXXXX 

0,00 

0.00 

17.5057 

o.ouoo 

1.00000 

1.00000 

1.00000 

0.000 


0,0 0 

0,00 

16.0557 

0.0000 

1.61868 

1.63477 

1.61711 

.029 

XX X XXX 

0.00 

0.00 

16.8557 

8.3670 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0,00 

16,8557 

.1750 

1.79503 

1.82462 

1.79308 

• 040 

XXXXXX 

0.00 

0.00 

8.4886 

5.7336 

1.00000 

1,00000 

1.00000 

0.000 


0.00 

0.00 

8,3136 

0.0000 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

2.5800 

.4000 

1.79883 

1.02776 

1.79609 

805.254 

SF6 

0.00 

0.00 

2.5800 

0.0000 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

2.1800 

.5000 

1.00000 

1.00000 

1,00000 

0.000 


0.00 

0.00 

2.1800 

.4000 

1.79883 

1.82776 

1,79609 

805.254 

SF6 

0.00 

0,00 

1.6000 

1.2800 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

1,2800 

-.0226 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

-.0000 



IlkJ 


1—1 


3 4.069600E+05 


table of CONSTANTS 

3.906200E-01 -4 .557300E+03 1.106000E+02 

FIRST ORDER PARAMETERS ON MERIDIONAL PLANE 


6.563200E+03 


JECT DSTNCE ENTR.PUP.DIST 
-27.670022 999999,999996 

IJECT HEIGHT ENTR.PUP.SIZE 
1.000000 999999.999996 


FRST.PPAL.PNT EQV . FCL. LNGTH SCND.PPAL.PNT EXT.PUP.DSTNC IMAGE DISTNCE 
999999.999996 999999.999996 372250.302545 102913.015351 1,254943 

OBJT.SPCE.FNO INF.EQUIV.FNO IM6E.SPCE.FN0 EXT.PUPL.SIZE IMAGE HEIGHT 
41.609055 -20.445409 -40.196955 4550.388522 -.966063 














il/4 I 1 il.i_u 

-.966063 0.000000 

APT. STOP SIZE APT. STOP DIST 
0.000000 1.248490 


OBJECT DSTNCE ENTR . PUP . DI ST 
17S. 467238 999999.999996 

OBJECT HEIGHT ENTR . PUP . S I ZE 
0.000000 999999.999996 



.'J 

rm.i.viA.i/.ol OMnnui. uJ." '■/ II viA.uAJt Ot-i''i«n<o.ri<_t.U 'UC.l’iMOivx i ^T |^» I i» 

130.690195 129.435^52 -157.105274 .000303 -1.0^130 

FROM SKFCE.no TRACK LENGTH FLD.STOP SIZE FLD.STOP DIST FROM . SRFCE .NO 

. 22.000000 158.360217 1.932125 1.254943 40,000000 

\ 

FIRST ORDER PARAMETERS ON EQUATORIAL PLANE 


FRST.PPAL.PNT 

O.UOOOOO 

O0JT.SPCE.FNO 

-53.171890 


EQV.FCL.LNGTH 

0.000000 

INF.EQUIV.FNO 

9.582985 


SCND.PPAL.PNT EXT.PUP. DSTNC IMAGE DISTNCE 
O.OOOOGO 999999.999996 , 1.302600 

IMGE.SPCE.FNO EXT. PUPL. SIZE * IMAGE HEIGHT 
11.689796 999999.999996 0.000000 









DESIGN N0.64325IX* JPL CORRELATOR* RCC» SHIFT LENS* DUMMY AZIMUTH TELESCOPE. 032377-347 

FIELD POINT NO. 0 0 . 0 0 0 000=H ( Y ) 0 . 000000=H (Z ) 0.000000=6 (Y) 1 . 000000=E (Y) 1 . 000000=E (Z) 

-.073927=HPR(Y) -.000042=HPR (Z) .012496=NA (Y) -. 044519=NA (Z) 

.6328=REFERENCE FOCUS WAVELENGTH .6328=RAY TRACING WAVELENGTH 

400 RAYS through ENTRANCE PUPIL 400 RAYS THROUGH EXIT PUPIL 0 VIGNETTED RAYS 
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jSlGN N0.6432SIXf JPL COHHELATOH* RCC» SHIFT LENS* DUMMY AZIMUTH TELESCOPE. 


032377 347 


FrELD POINT NO.O 


.6328-MCR=REF.WVLTH 


.6328-MCR=WVF.WVLTH 


RE-NORMALIZED LEGENDRE COEFFICIENTS 


A (0*0) 

A (0,1) 

A(0*2) 

A (0,3) 

A (0,4) 

A(0,5) 

A ( 0 , 6 ) 

A ( 0 , 7 ) 

0.000000 

0.000000 

.011533 

-.016490 

.091987 

-.000499 

-.001422 

.000179 

A(1*0) 

A (1,1) 

A(l,2) 

A(l,3) 

Ad, 4) 

A(l,5) 

A(l,6) 

Ad, 7) 

0.000000 

.000576 

-.007612 

.000990 

.000500 

-.000608 

.000005 

0.000000 

A(2*0) 

A (2,1) 

A(2,2) 

A (?,3) 

A ( 2 , 4 ) 

A(2,b) 

A(2,6) 


.000139 

-.013614 

.003558 

-.000431 

-.000142 

.000015 

0.000000 


A (3*0) 

A (3 , 1 ) 

A(3,2) 

A (3,3) 

A (3,4) 

A(3,5) 



-.014072 

.000942 

.000068 

.000101 

.000029 

0.000000 



A(4t0) 

A (4,1) 

A (4,2) 

A (4,3) 

A(4,4) 




.000022 

-.000038 

-.000073 

-.000045 

0.000000 




A (5*0) 

A (5,1) 

A (5,2) 

A (5,3) 





.000008 

-.000086 

.000074 

0.000000 





A (6*0) 

A ( 6 . 1 ) 

A(6*2) 






.000002 

-.000020 

0.000000 







A(0»8) 

0.000000 


A (7*0) 
.000009 


A (7*1) 

0.000000 


A(8»0) 

0.000000 


.096570SRMS WAVE DEFORMATION 


7 










. ^Li'r sV-^ 






t ”' DESIGN N0.64325IXt JHL CORRELATOR* RCC* SHIFT LENS* DUMMY AZIMUTH TELESCOPE. 032377-347 

FIELD POINT NO. I 1 . 000 000 = H ( Y) 0 . 00 000 0=H (Z ) 0 . 00000 0=G ( Y ) I . 000U00=E ( Y ) 1 . 01 4919=E ( 7) 

-1 .040223=HPR(Y) -,010695=HPR (Z) ,012502=NA ( Y ) -. 044451=NA (Z) 

.6328-REFERENCE FOCUS WAVELENGTH .6328=RAY TRACING WAVELENGTH 

400 RAYS THROUGH ENTRANCE PUPIL 400 RAYS THROUGH EXIT PUPIL O VIGNETTED RAYS 
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1 DESIGN N0.64325IX* JPL ' 

COHHELATOH» RCC 

t SHIFT LENS» DUMMY AZIMUTH TELESCOPE 

• 


032377 347 


FIELD POINT 

N0.1 

.6328- 

mcr=hef,wvlth 


.632B-MCR= 

wvf.wvlth 




RE- 

normalized 

LEGENDRE COEFFICIENTS 




A(0»0) 

0.000000 

A (0*1) 
0.000000 

A(0«2) 

.027644 

A (0*3) 
-.099366 

A(0t4) 

,086085 

A(0f5) 

- 0 OO 5494 

A (0,6) 
-.002560 

A(0,7) 

.001053 

A (0,8) 
0.000000 

1 A ( 1 1 0 ) 

I 0.000000 

A ( 1 ♦ 1 ) 
.0‘f6625 

A(l*2) 

-,0L)6S4 

A(lt3) 

,000271 

A(l»4) 

-.000683 

A(l»6) 

-,00086b 

A(l,6) 

.000016 

A(l»7) 

0.000000 


A(?»0) 

-.0768A4 

A ( 2 « 1 ) 
-.012895 

A(2t2) 

.003011 

A ( 2 ♦ 3 ) 
-.000430 

A(2»4) 

-.000123 

A<2»b) 

.000005 

A(2»6) 

0.000000 



A(3»0) 

-.015092 

A ( 3 ♦ 1 ) 
,000944 

A(3»2) 

.000082 

A (3*3) 
-.000064 

A(3»4) 

-.000037 

A(3*b) 

0.000000 




A (4»0) 
-.000164 

A(4»l) 

-.000001 

A(4*2) 

-.000100 

A (4»3) 
.000049 

A ( 4 » 4 ) 
0,000000 





1 A(5»0) 

1 .000022 

A(b.l) 

-.000127 

A(5*2) 

.000257 

A (5»3) 
0.000000 







A(6«0) A(6*l) A(6t2) 

-.000170 -.OUOllA 0.000000 


A (7*0) 
.000055 


I 


A (8t0) 

0.000000 











I DESIGN 
tiELD POINT 


N0.64325IX* JPL COHHELATOH* RCC« SHIFT LtNS» DUMMY AZIMUTH TELESCOPE. 


03P377-347 


pQ 
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>n P 

ge. 


j^C?3 

t— < 

*< CO 


NO. 

2 

-1. 

OOUOUO 

=H(Y) 


0. 

000000 

=H<Z) 


0.000000= 

G(Y) 1 

.000000 

= E(Y) 

.905001 

=E(z: 

) 



• 

092189 

= hPR(Y) 

• 

010S95 

=MPR(Z) 




.012492 

= NA (Y) 

-.044727 

=NA (Z) 



.6328 

=HEFERENCE 

FOCUS 

WAVELENGTH 



.6320=RAY 

TRACING 

I WAVELENGTH 



00 

RAYS 

THHOUGH ENTRANCE 

PUPIL 

400 

RAYS 

THROUGH 

EXIT 

PUPIL 

0 

VIGNETTED RAYS 
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; design N0.64325IX* JPL C0RRELAT0«» PCC» SHIFT LENS* DUMMY AZIMUTH TELESCOPE. 


032377 347 


FIELD POINT NO. 2 


.6328-MCH=KLF.WVLTh 


.6328-MCR=WVF.WVLTH 


PE-NORMALIZED LEGENDRE COEFFICIENTS 


A<U*0) 

A ( 0 * 1 ) 

A(0*2) 

A(0*3) 

A (0*4) 

A(0*5) 

A(0*6) 

A ( 0 * 7 ) 

0.000000 

0.000000 

.095288 

.053955 

.099118 

.003862 

-.000863 

-.000662 

A(1*0) 

A < 1 « 1 ) 

A(l*2) 

A ( 1 *3) 

A(l*4) 

A(l*5) 

A (1*6) 

A (1*7) 

0.000000 

-.039200 

•002680 

.001949 

.001826 

-.000380 

-.000016 

0.000000 

A(2*0) 

A (2*1) 

A (2*2) 

A ( 2 * 3 ) 

A(2*4) 

A(2*5) 

A(2*6) 


-.013198 

-.013926 

.003667 

-.000318 

-.000064 

• 000100 

0.000000 


A (3*0) 

A ( 3 * 1 ) 

A (3*2) 

A (3*3) 

A (3*4) 

A(3*5) 



-.0137GC 

.000823 

.000070 

-.000017 

-.000130 

0.000000 



A(4»0) 

A (4* 1) 

A (4*2) 

A (4*3) 

A (4*4) 




.000023 

-.000049 

-.000100 

-.000043 

0.000000 




A (5*0) 

A (5*1) 

A(5*2) 

A(5*3) 



o o 


.00003b 

-.000151 

.000018 

0.000000 



w 


A (6*0) 

A (6* 1 ) 

A (6*2) 




V 


.000119 
A ( 7 ♦ 0 ) 

.00005B 
A ( 7 * 1 ) 

0.000000 




lO ^ 


-.000073 

0.000000 





^ CO 


A(e*0) 








0.000000 









A(0*8) 

0.000000 


.154772=HMS WAVE UEFOHMATION 








r 1 


? f ] ', 


PART I I I 

EVALUATION OF PHASE G WITH THE RANGE CURVATURE CORRECTION 

LENSES AFTER THE SHIFT LENS, 


i' 









DESIGN N0.64325G1. JPL CORRELATOR* SHIFT LENS NO. 2* RCC* AUXILIARY LENSES. 103177- 26 


i) 

2 

-2 

1 .332B00=PM(1) 

0.000000=SIN 

UMd) 

1 .000000=HP(1) 


0.000000 

=TAN UP(1) 



-2 

1 1.650000=PM(2) 

0.000000=SIN 

UM(2) 

.025000=HP (2) 


0.000000 

=TAN UP(2) 


f ^ 




.63280 

.48610 

.65630 



25.4MH=UNIT OF 

LENGTH 

i 


RADIUS. ETC AXL 

.DSTNCE 

M-INDEX 

L-INDEX 

U-INDEX 

GLASS COOEfNAME 

IST.CA 

2ND.CA 

STATION 

1 



0.0000 

1.00000 

1.00000 

1.00000 



0.00 

0.00 

132.0518 

L 1 

RPH •*< 


18.0000 

1.00000 

1.00000 

1.00000 

-.000 

xxxxxx 

0.00 

0.00 

132.0518 

2 

SPH 

-10.4469 

1.8839 

1.74969 

1.77469 

1.74729 

755.276 

SF4 

0.00 

0.00 

114.0518 

1 ^ 

SPH 

-13.4336 

.0307 

l.OOOOO 

1.00000 

l.OOOOO 

0.000 


0.00 

0.00 

112.1679 

L 4 

SPH 

31.1330 

1.3652 

1.74969 

1.77469 

1.74729 

755.276 

SF4 

0.0 0 

0.00 

112.1372 

5 

SPH 

-24.5830 

5.5793 

1.00000 

1 . 00 too 

1.00000 

p.ooo 


0.00 

0.00 

110.7720 

] ^ 

SPH 

-14.9126 

1.3477 

1.50671 

1.51423 

1.50592 

508.612 

2KN7 

0.00 

0.00 

105.1927 

7 

SPH 

15.fl54fl 

3.6306 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0,00 

103.8450 

i 

I 8 

SPH 

24.5464 

1.3652 

1.74969 

1.77469 

1.74729 

755.276 

SF4 

0.00 

0.00 

100.2144 

1 9 

SPH 

-34.5304 

3.5303 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

98.8492 

1 10 

SPH 

13.1420 

1.8553 

1.74969 

1.77469 

1.74729 

755.276 

SF4 

0.00 

0.00 

95.3189 

: 11 

SPH 

10.5330 

18.1159 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

93.4636 

■ 12 

CYL 

4.7071 

.2500 

1.79883 

1.82776 

1.79609 

805.254 

SF6 

0.00 

0.00 

75.3477 

13 

SPH 

28.0492 

1.1154 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

75.0977 

14 

RTN 

-.0948 

-.1653 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

73.9823 

15 

SPH 

-6.6582 

.3305 

1.79883 

1.82776 

1.79609 

805.254 

SF6 

0.00 

0.00 

74.1&76 

16 

CYL 

-6.6582 ^ 

-.1653 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

73.8171 



O Q 






















17 

RTN 

.0948 

1.2919 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

73.9823 

1 












1 18 

RTN 

.0948 

-.1630 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

72.6905 

i 

‘ 19 

CYL 

Q, 

-7.3958 

.3260 

1.79803 

1.82776 

1.79609 

805.254 

SF6 

0.00 

0.00 

72.8535 

20 

SPH 

-7.7230 

& ^ 

-.1630 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

72.5275 

21 

RTN 

I_jj, 

-.0948 

16.0000 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

72.6905 

22 

SPH 

-10.5330 

1.8553 

1.74969 

1.77469 

1.74729 

755.276 

SF4 

0.00 

0.00 

56.6905 

23 

SPH 

-13.1420 

3.5303 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

54.8352 

24 

SPH 

34.5304 

1.3652 

1.74969 

1.77469 

1.74729 

755.276 

SF4 

0.00 

0.00 

51.3049 

IB 





- ^ 



rnmmxmmii 







I'iJ bHh 


[26 SPH 
27 SPH 

he SPH 

k<i SPH 

i 

30 SPH 
ll SPH 



i 


31 




2 CYL 

3 CYL 

4 CYL 

5 CYL 

6 CYL 

7 CYL 

8 CYL 

9 CYL 

0 CYL 

1 CYL 

2 CYL 

3 CYL 

4 CYL 

5 CYL 

6 CYL 

7 CYL 

0 PIN 

9 CYL 

0 CYL 

1 RTN 

2 fcYL 

3 CYL 

4 SPH 


-< i 4 • 

-15.854fl 

14.9126 

24 . B 03 O 

- 31.1330 

13.4336 

10.4469 


3.6547 

- 6.4070 

- 5.2740 

infinite 

INFINITE 
2. 235 7 
- 2.1304 

2.5833 

- 3.2796 

INFINITE 

- 1.7090 

- 5.6466 

INFINITE 

2.4613 

.9311 

1.2905 


• 0761 


INFINITE 

- 1.2000 

-.0761 

1.2000 

INFINITE 

INFINITE 
1 4.069600E405 


mmm. mimmmmm 

rnmmm mmmm 


m 

mrnmmmmmmm. 


.1.03U J 

i • uuuuu 

i • U i/ 'j 

X • i) U U U U 

u • u u u 


1.3477 

1.50671 

1.51423 

1.50592 

508.612 

ZKN 7 

5.5793 

1.00000 

1.00000 

1.00000 

0.000 


1 . 3652 . 

1.74969 

1.77469 

1.74729 

755.276 

SF4 

.0307 

1.00000 

1.00000 

1.00000 

0.000 


1.8839 

1,74969 

1.77469 

1.74729 

755.276 

SF4 

, i 3,8790 

1.00000 

1.00000 

l.OGOOO 

0.000 


.6500 

1.63269 

1.64909 

1.63100 

636.353 

F6 

• 2149 

1.00000 

1.00000 

1.00000 

0.000 


.3500 

1.79003 

1.82776 

1.79609 

005.254 

SF6 

9.5469 

1.00000 

1.00000 

1.00000 

0.000 


.3500 

1.79803 

1.82776 

1.79609 

805.254 

SF6 

.6000 

1,63269 

1.64909 

1.63108 

636.353 

F6 

.2026 

1.00000 

1.00000 

1,00000 

0.000 


.6000 

1.63269 

1.64909 

1.63108 

636.353 

F6 

.3500 

1 .79803 

1.02776 

1.79609 

005,254 

SF6 

2.3284 

1.00000 

1 .00000 

1.00000 

0.000 


.3500 

1 .79003 

1.02776 

1.79609 

805,254 

SF6 

.0200 

1.00000 

1.00000 

1.00000 

0.000 


.3500 

1.79003 

1.82776 

1.79609 

005,254 

SF6 

.0200 

1.00000 

1.00000 

1 .00000 

0.000 


.3500 

1.79803 

1.02776 

1.79609 

805.254 

SF6 . 

3.3600 

1.00000 

1.00000 

1.00000 

0.000 


0.0000 

1.00000 

1.00000 

1.00000 

0.000 


.4000 

1.79083 

1.02776 

1.79609 

805.254 

SF6 

0.0000 

i.ooooo 

1.00000 

I.OOOOO ■ 

0.000 


• 5000 

1.00000 

1.00000 

1.00000 

0.000 


.4000 

1.79083 

1.02776 

1.79609 

005.254 

SF6 

1.2800 

1.00000 

1.00000 

1.00000 

0.000 


-.0283 

1.00000 

1.00000 

1.00000 

0.000 



TABLE OF CONSTANTS 

3.906200E-01 -4 .557300E+03 1.106000E+02 

rrocT r>oncn dadamctcdc om mcdtotowai di awc 


0.00 

0.00 

0.00 

0,00 

0.0 0 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0,00 

0.00 

0.00 

0.00 

0.00 

0.00 


0.00 

0.00 


0.00 

0.00 


0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


0.00 0.00 


0.0 0 
0.00 


0.00 0.00 


0.00 

0.00 


0.00 0.00 


O.OOOOOOE400, 


' 4 y . yjv / 

46.3094 

44.9617 

I 

1 

39.3824 I 
38.0172 . 

37.9065 
36.1026 ' 

22.2228 

21.5728 

* If 

21.3579 L 
21.0079 |. 

1 L 

11,4610 
11.1110 h 
10.5110 i 

10.3004 
9. 7004 - 
9.3584 . 

7.0300 
6,6000 - 


6.6600 , 
6,3100 j _ 

6.2900 j 
5.9400 I 

2.5000 ^ 

2.5800 

2.1800 i,. „ 

2.1000 — 

1.6800 
1.2800 I 

4 

-.0000 :i 







I -?7. 670022 ^99^99. 999996 -7380.102740 -3609.315830 

I OBJECT HEIGHT ENTR. PUP. SIZE OB JT .SPGE . FNO INF.EOUI V.FNO 
p 1.000000 999999.999996 41.609055 -20.425923 

I.magnification sbmiang. field frnt.vtx.dist barrel length 

jj -.964254 0.000000 132.Oi;*740 130.771787 

L-APT.STOP SIZE APT. STOP- DIST FROM SRFGE.NO TRAGK LENGTH 
i) 0.000000 .000202 12.000000 159.682769 


OBJECT OSTNCF ENTR . PUP .0 1ST 
175.467238 999999.999996 

OBJECT HEIGHT ENTR. PUP . SIZE 
.025000 999999.999996 

jMAGNIFICATION SEMI ANQ. FI ELD 
I -.202070 0.000000 

APT. STOP SIZE APT.STOP DIST 
l( 0.000000 6.4110S4 


FIRST ORDER 

FRST.PPAL.PNT 
203.183038 
OBJT. SPGE. FNO 
-53.171890 
FRNT.VTX.DIST 
132.080132 
FROM SRFGE.NO 
35.000000 


PARAMETERS ON 

EQV.FGL.LNGTH 
4.659074 
INF.EQUIV.FNO 
8.930286 
BARREL LENGTH 
130.771707 
TRACK LENGTH 
-43.367106 



r 




bCfNU . rr AL . KIN I 

7090.854430 
IMGE. SPGE. FNO 
-40.121703 
BACK VTX.OIST 
-158.441809 
FLO. STOP SIZE 
1.928508 


t A I . KUK . US I INL 

3481.538592 
EXT. PUPL. SIZE 
86.743510 
SEMIANG.fi ELD 
.015074 
FLO. STOP DIST 
1.240960 


EQUATORIAL PLANE 


SCND.PPAL.PNT 
-4.292188 
IMGE. SPGE. FNO 
10.744446 
BACK VTX.DIST 
44.695451 
.‘FLD.STOP SIZE 
0.000000 


EXT.PUP.DSTNC 
.366886 
EXT. PUPL. SIZE 
.087623 
SEMIANG. FIELD 
-.307439 
FLD.STOP DIST 
2.107619 



1.240960 
IMAGE HEIGHT 
-.964254 

demagnificatn 

-1.037071 

from.srfge.no 

53.000000 


IMAGE DISTNCE 
1.300345 
IMAGE HEIGHT 
-.005052 
DEMAGNIFICATN 
-4.948779 

from.srfce.no 

47.000000 
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ORIGINAL PAGE IS 
OF POOR ^ALITY 


DESIGN N0.A432561t JPL CORRELATOR. SHIFT LENS NO. 2. RCC* AUXILIARY LENSES. 103177- 26 

lELD POINT NO. 0 0 . 00 0000=H ( Y) 0 . 000000=H (Z) 0.000000=G(Y) 1 .000000=E (Y) 1 . 000000=E (Z) 

-.023602=HPR{Y) 0 . 000000=HPR (2 ) • 012471=NA ( Y ) ".048902SNA (2) 

.6328rREFERENCE FOCUS WAVELENGTH .6328sRAY TRACING WAVELENGTH 

400 RAYS THROUGH ENTRANCE PUPIL 400 RAYS THROUGH EXIT PUPIL 0 VIGNETTED RAYS 
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SIGN N0«643?561* JPL CORRELATOR* SHIFT LENS NO. 2* RCC* AUXILIARY LENSES. 


103177 26 


FIELD POINT NO.O 


.6328-MCRsREF.WVLTH 


.6328-MCRcWVF.WVLTH 


RE-NORMALIZED LEGENDRE COEFFICIENTS 


A(0»0) 

io.oooooo 


i A(ltO) 

io.oooooo 


A(?«0) 

•001505 


A(3t0) 

-.017047 


A (4*0) 
.000157 


A(5*0) 

.000173 


A (6*0) 
-.000056 


A (0*1) 

0.000000 


A ( 1 * 1 ) 

,000000 


A(2*l) 

,000000 


A (3*1) 

,000000 


A ( 4 * 1 ) 

,000000 


A(5*l) 

-.000000 


A(6*l) 

-.000000 


A (0*2) 

A(0*3) 

A(0*4) 

A(0*5) 

A ( 0 ♦ 6 ) 

A (0*7) 

.010536 

.000000 

.074978 

•000000 

-.001372 

.000000 

A(l*2) 

A (1 *3) 

A(l*4) 

A(l*5) 

A(l*6) 

A (1*7) 

.000193 

-.000000 

•000560 

-.000000 

.000013 

0.000000 

A(2*2) 

A ( 2 * 3 ) 

A (2*4) 

A(2*5) 

A(2*6) 


.024315 

.000000 

.000298 

•000000 

0.000000 


A (3*2) 

A ( 3 » 3 ) 

A(3*4) 

A(3*5) 



-.000089 

.000000 

-.000020 

0.000000 



A ( 4 * 2 ) 

A (4*3) 

A (4*4) 




.000076 

-.000000 

0.000000 




A(5*2) 

A (5*3) 





.000156 

0.000000 



• 


A(6*2) 
0. (,>00000 







A(0*8) 

0.000000 


A (7*0) 

-.000001 


A(7*l) 

0.000000 


I A(8«0) 

I 0.000000 


•081358«RHS WAVE DEFORMATION 












I 

IeSIGN N0.643PSGX* JPL COHPELATOH* RCC» SHIFT LENS* DUMMY AZIMUTH TELESCOPE. 03P377-331 

2 -2 1 .33<?S0U=PM ( 1 ) 0.000000 = SIN UM ( 1 ) 1 . 000000=HP ( 1 ) {) . 00 0000=T AN UP ( 1 ) 

I 2 -2 1 1.6SO0OO = PM (2) 0.000000 = SIN UM(2) 0 . 0 00000=hP (2 ) 0.000000 = TAN UP(2> 


RADIUS. ETC 


1 RTN O.OUUO 

2 TRN 0.0000 

3 HpH •**•*«*** ,0000 


4 

TRN 

0.1 

5 

SPH 

-1().446R 

6 

SPH 

-13.433b 

7 

SPH 

31.1330 

e 

SPH 

-24,bd30 


SPH 

-14,9126 

0 

SPH 

15.854H 

:i 

SPH 

24.5464 

12 

SPH 

-34.5304 

13 

SPH 

13.1420 

!14 

1 

SPH 

10.5330 

Is 

RTN 

-.0607 

fl6 

SPH 

-6.6502 


CYL 

-6.6502 

|lu 

RTN 

.0507 

h 

RTN 

.0507 

^0 

CYL 

-7.3958 


SPH 

-7.7230 

[22 

RTN 

-.0607 

\z3 

i. 

RTN 

0.0000 



AXL.DSTN'CE 

0.0000 

.63200 

M-INOEX 

1.00000 

.48610 

L-INDEX 

1.00000 

.65630 

U-INOEX 

1.00000 

GLASS CODE .name 

25.4MM=UNIT 
IST.CA 2ND.CA 
0.00 0.00 

OF length 

STATION 

126.9525 

0.0 000 

1.00000 

1 .00000 

1 ,00000 

0.000 


0,00 

0,00 

126.9525 

0.0000 

1.00000 

1.00000 

1.00000 

0 . 0 0 0 


0.00 

0.00 

126.9525 

0.0000 

1.00000 

1.00000 

l.OOOOO 

-.000 

XXXXXX 

0.00 

0.00 

126,9525 

18,0000 

1,00000 

1.00000 

1.00000 

O.UOO 


0.00 

0.00 

126.9525 

1.BH39 

.0307 

1.74969 

1,00000 

1,77469 

1.00000 

1.74729 

l.OOOOO 

755.27b 

0.00(1 

SF4 

0,0 0 
0.00 

0,00 

0.00 

10H.9525 

107.0686 

1.3652 

5.5793 

1 . 74969 
1.00000 

1 . 7 74f.9 
1 .00000 

1.74729 

1.00000 

755.276 

0.000 

SF4 

0.0 0 
0.00 

0.00 

0,00 

107.0379 

105.6727 

1.3477 

3.6306 

1.50671 

1.00000 

1 .51423 
1.00000 

1.50592 

1.00000 

508.612 

O.OOU 

ZKN7 

0.00 

0.00 

0,00 

0.00 

100.0934 

98.7457 

1 . 3652 
3.5303 

1.74969 

1.00000 

1.77469 

1.00000 

1.74729 

1.00000 

755.276 

O.UOO 

SF4 

0.00 

0.00 

0.00 

0.00 

95.1151 

93.7499 

1.8563 

16.0000 

1.74969 

1,00000 

1.77469 
1. 00000 

1.74729 

1.00000 

755.276 

0.000 

SF4 

0,00 

0.00 

0.00 

0.00 

90.2196 

88.3643 

-.1653 

1.00000 

l.OOOOO 

1.00000 

0.000 


0,00 

0.00 

72,3643 

.3305 

-.1653 

1.79003 

1.00000 

1.8277b 
1 .00000 

1.79609 

1.00000 

805,254 

U.OOO 

SF6 

0.00 

0,00 

0.00 

0.00 

72.5295 

72.1990 

1.2919 

1.00000 

1.00000 

1.00000 

O.UOO 


0.00 

0.00 

72.3643 

-.1630 

1.00000 

l.OOOOO 

1,00000 

0.000 


0.00 

0.00 

71.0724 

.3260 

-.1630 

1.79883 

1.00000 

1.82776 

1.00000 

1.79609 

1.00000 

805.254 

0.000 

SF6 

0.00 

0.00 

0.00 

0.00 

71,2354 

70.9094 

1.2622 

1 .00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

71.0724 

0.0000 

1.00000 

1,00000 

1.00000 

O.UOO 


0.00 

0.00 

69.8202 


L r: 








PV * 

T7T" 

^ 5.7668 

.2500 

1 J 

l.( 76 

1.79609 


SF6 

0.00 

0 . 

|2b 

SPH 

- 35.1212 

• 

0 . 0 0 0 0 

l.OUOOO 

1 .00000 

1.00000 

o.uuo 


0.00 

0.00 

126 

RTN 

0.0000 

17.9790 

1 .00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

|27 

SPH 

J -10.5330 '■ 

1.8553 

1.74969 

1.77469 

1.74729 

755.276 

SF4 

0.00 

0.00 

|28 

SPH 

-13.1420 

3.5303 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

|29 

SPH 

34.5304 

1.3662 

1.74969 

1.77469 

1.74729 

755.276 

SF4 

0.00 

0,00 

po 

SPH 

-24.5464 

3.6303 

1.00000 

l.OUOOO 

1.00000 

0.000 


0.0 0 

0.00 

131 

SPH 

-15.8548 

1.3477 

1.50671 

1.51423 

1.60592 

508.612 

ZKN7 

0.00 

0.00 

|32 

SPH 

14.9126 

5.5793 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

133 

SPH 

24.5830 

1.3652 

1.74969 

1.77469 

1.74729 

755.276 

SF4 

0.00 

0.00 

|34 

SPH 

' -31.1330 

1 

.0307 

1.00000 

1 .00000 

1.00000 

0.00 0 


0,00 

0,00 

las 

SPH 

13.4336 

1.8839 

1.74969 

1 .77469 

1.74729 

755.276 

SF4 

0.00 

0.00 

■ 

SPH 

10.4469 

17.3761 

1.00000 

1.00000 

: 1.00000 

0,000 


0.00 

0,00 

CYL 

4.7640 • 

.6500 

1.75759 

1.77722 

■1.75566 

.028 

XXXXXX 

0,00 

0.00 

19 

CYL 

-4.4429 

0.0000 

1.00000 

1 .00000 

•1.00000 

0.000 


0.00 

0.00 

I 39 

CYL 

-3.6353 

0.0000 

1.61868 

1.63477 

1.61711 

.029 

XXXXXX 

0,00 

0.00 

iili 

CYL 

28.9670 . 

8.3670 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

|IH 

CYL 

3.3555 

.1750 

1.795B3 

1.82462 

1.79308 

.0 40 

XXXXXX 

0.00 

0.00 

42 

CYL 

-2.1443 

4.4351 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

^3 

SPH 

INFINITE 

-.0287 

1. 00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 


(BJECT D 
I -27.67 
iBJECT H 
I 1.00 

Iaunific 

i ,-.96 
|PT.3T0P 

I 0.00 


SINCE 

0022 

EIGHT 

0000 

ATION 

5588 

SIZE 

0T)00 


4.069600E+05 


EMR.PM)9..UIST 
999999.999996 
ENTR. PUP. SIZE 
999999.999996 
SEMIANG.FIELO 
0.000000 
APT. STOP OIST 
1.248490 


table of CONSTANTS 

3.906200E-01 -4.557300E+03 1.106000E+02 

FIRST ORDER PARAMETERS ON MERIDIONAL PLANE 


O.OOOOOOE+00 


69.BP02p 

69.5702^: 

69.5702|; 


51.'^9l2g 

49.7359p- 

if 

46.20BA f- 
44. 8 4 0 4 


41.2101 

39 . 86241 -:^ 


34.28311:: 

32.9179 



32.887?; 
31.00 33 Kx- 

13.6271 r 
12.9771 

12.9771 [ 
12.9771 r~ 

4.6101 I'" 
4.4351. 


.0000 


FRST.PPAL.HNT EQV .FCL.LN6TH SCNO . PPAL . PNT EXT . PUP . DSTNC IMAGE DISTNCE 

999999.999996 999999.999996 367233.541038 180404.353465 4.396651 

OBJT.SPCE.FNO INF.EOUI V.FNO IMGE.SPCE.FNO EXT. PUPL. SIZE IMAGE HEIGHT 

41.609055 -20.440294 -40.177190 4490.108854 -.965588 

FRNT.VTX.DIST BARREL LENGTH BACK VTX.DIST SEM lANG .F lELD DEMAGNIFICATN 

126.914030 122.517379 -150.187400 .000307 -1.035639 

FROM SHFCE.no TRACK LENGTH FLD.STOP SIZE FLD.STOP DIST FROM . SHFCE . MO 

22.000000 154*584052 1.931175 4.396651 42.000000 

FIRST ORDER PARAMETERS ON EQUATORIAL PLANE 


IBJECT DSTNCE ENTR. PUP. DI ST 
I 175.467238 999999.999996 


FRST. PPAL. PNT EQV.FCL.LNGTH SCND. PPAL. PNT EXT. PUP. DSTNC IMAGE DISTNCE 





I 






DESIGN N0.64325GX* JPL COKKELATOR* RCC» SHIFT LENS* DUMMY AZIMUTH TELESCOPE. 032377-331 

lELD POINT NO. 0 0 . 0 000 0 0 = H ( Y ) 0 . 000000=H ( Z ) 0 . 000000 = G ( Y) 1 .0U0000=E (Y) 1 ,000000=E (Z) 

-.00b633=HPR ( Y) 0 . 0 OOO 00=HPR ( 2 ) . 0 1 2A5 0=NA ( Y ) .043292=NA (Z) 

.632B=H£FERENCE FOCUS WAVELENGTH .6328=RaY TRACING WAVELENGTH 



40 0 

’>AYS 

THROUGH 

entrance 

PUPIL 

40 0 

RAYS 

THROUGH 

EXIT 

PUPIL 


0 

VIGNETTED 

RAYS 
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p 
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p 

« 

p 

p 
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p 
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P 

p • 
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P 
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p 
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feSIGN N0.64325GX* JPL CORHtLATOH* RCC» SHIFT LENS* DUMMY AZIMUTH TELESCOPE. 


032377 331 



FIELD POINT 

NO.O 

.6J2B- 

MCR=RLF.WVLTh 


.6328-MCRs 

WVF.WVLTH 



HE- 

^40KMALIZED 

LEGENUHE COEFFICIENTS 



A (0*0) 
0,000000 

A(0*1) 
0 . U 0 0 0 0 0 

A(0*2) 

.008410 

A ( 0 » 3 ) 
.000000 

A (0*4) 
.064005 

A(0*5) 

•000000 

A (0*6) 
-.002940 

A(0*7) 

.000000 

A(1*0) 

O.OUOOOU 

A ( 1 * 1 ) 
•000000 

A(l*2) 

.000144 

A(l*3) 
o OOOOOO 

A(l*4) 

.000521 

A ( 1 * 5 ) 
•000000 

A ( 1 * 6 ) 
-.000130 

A(l*7) 

0.000000 

A (2*0) 
.000169 

A(2*l) 

-.000000 

A (2 *2) 
.002934 

A (2*3) 
-.000000 

A (2*4) 
-.000104 

A(2*5) 

-.000000 

A (2*6) 
0.000000 


A (3*0) 
-.013661 

A(3*l) 

.000000 

A(3*2) 

.000120 

A (3*3) 
.000000 

A (3*4) 
-.000046 

A(3*5) 

0.000000 



A ( 4 * 0 ) 
.000059 

A(4*l) 

.000000 

A(4»2) 

-.000079 

A (4*3) 
.000000 

A(4*4) 

0.000000 




A(b*0) 

.000110 

A (5*1) 
.000000 

A (5*2) 
.000135 

A ( 5 * 3 ) 
0.000000 





A (6*0) 
-.000002 

A(6*l) 

.000000 

A (6*2) 
0.000000 







A (7*0) 
.000025 


A (6*0) 

0.000000 


A(7*l) 

0.000000 


p 


h> t* ’ 








A{OfB) 

0.000000 






SIGN N0.64325IX* JPL COHHtLATOH* RCC« SHIFT LENS« DUMMY AZIMUTH TELESCOPE.. 


032377-335 


2 -2 
2 -2 

1 

1 

.332500=PM(1) 

1.650000=PM(2) 

RADIUS .ETC AXL 

0. 

0. 

.DSTNCe 

0.0000 

000000=bIN 

000000=SIN 

.63280 

M-INOEX 

1.00000 

UM(1) 

UM (2) 
.48610 
L-INUEX 
1.00000 

1.000000=HP(1) 

0.000000=HP(2) 

.65630 

U-INDEX GLASS CODE»NAME 
1.00000 

0.000000=TAN UP(1) 
0.000000=TAN UP(2) 
25.4MM=UNIT OF 
IST.CA 2N0.CA 
0.00 0.00 

LENGTH 

STATION 

126.9525 

RTN 



0053 

0.0000 

1.00000 

1.00000 

1.00000 

0.000 


0.0 0 

0.00 

126.9525 

TRN 


-5. 

4900 

0,0000 

1 ,00000 

1 .00000 

1.00000 

0.000 


0.00 

0.00 

126.9525 

RPH •< 

»•••« 


0000 

0.0000 

1.00000 

1.00000 

1.00000 

-.057 

XXXXXX 

0.00 

0.00 

126.9525 

TRN 


5 • 

4900 

18.0000 

1.00000 

1.00000 

1 .00000 

0.000 


0.00 

0.00 

126.9525 

SPH 

SPH 


-10.44b9 

-13.4336 


1.8839 

.0307 

1.74969 

1.00000 

1.77469 

1.00000 

1.74729 

1.00000 

755.276 

0.000 

SF4 

0.00 

0.00 

0.00 

0.00 

108.9525 

107.0686 

SPH 

SPH 


31.1330 

-24.5830 


1 .3652 
5.5793 

1.74969 

1.00000 

1.77469 

1.00000 

1 .74729 
1.00000 

755.276 
0.00 0 

SF4 

0.00 

0.00 

0.00 

0.00 

107.0379 

105.6727 

SPH 

SPH 


-14.9126 

15.8540 


1.3477 

3.6306 

1.50671 

1.00000 

1.51423 

1.00000 

1.50592 

1.00000 

508.612 

O.OOO 

ZKN7 

0.00 

0.00 

0.00 

0.00 

100.0934 

98.7457 

SPH 

SPH 


24.5464 

-34.5304 


1.365? 

3.5303 

1.74969 

1.00000 

1.77469 

1.00000 

1.74729 

1.00000 

755.276 

0.000 

SF4 ■ 

0.00 
0.0 0 

0.00 

0.00 

95.1151 

93.7499 

SPH 

SPH 


13.1420 

10.5330 

0<3 

S'!r^ 

n? Q 

1.8553 

16.0000 

1.74969 

1.00000 

1.77469 

1.00000 

1.74729 

1.00000 

755.276 

0.000 

SF4 

0.00 

0.00 

0.00 

0.00 

90.2196 

88.3643 

RTN 

- 

.0587 

, ;r y 

L. 

-.1653 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

72.3643 

SPH 

CYL 

-6 

-6.6582 

.6582 

^ 'Tj 

H— < W“ 

.3305 
-.1 653 

1.79883 

1.00000 

1.82776 

1.00000 

1.79609 

1.00000 

805.254 
0.00 0 

SF6 

0.00 

0.00 

0.00 

0.00 

72.5295 

72.1990 

RTN 


.0587 


1.2919 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

72.3643 

RTN 


.0587 


-.1630 

1 .00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

71.0724 

CYL 

SPH 

-7 

.3958 

-7.7230 


.3260 

-.1630 

1.79883 

1.00000 

1.82776 

1.00000 

1.79609 

1.00000 

805.254 
• 0.000 

SF6 

0.00 

0.00 

0.00 

0.00 

71.2354 

70.9094 

RTN 

- 

.0587 


1.2522 

1.00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

71.0724 

RTN 


-.0228 


0.0000 

1 .00000 

1.00000 

1.00000 

0.000 


0.00 

0.00 

69.8202 


i(*; ^ 






SPH 


26 RTN 

27 SPH 
20- SPH 

29. SPH 

30 SPH 

31 SPH 

32 SPH 

33 SPH 

34 SPH 

35 SPH 

36 SPH 

37 CYL 
3H CYL. 


3S.liil2 


.0 228 

‘10.5330 

■13.1420 

3<».5304 
■24 .5464 

■15.8548 

14.9126 

24.5830 
>31 .1330 

r3»4336 

10.4469 


^.TSPIT 


43 SPH 


i 




4.7640 

-4.4429 

-3.6353 

28.9670 

3.3555 

-2.1443 


INFINITE 
3 4.069600E+05 



O.UOOU l.UUOUU 

17.9790 1.00000 

1.8553 1.74969 

3.5303 1.60000 


1.3652 

3.6303 

1.3477 

5.5793 

1.365? 

.0307 

1.8H39 

17.3592 

-.6500 

O.OOOU 

0.0000 

0.3670 

.1750 

4.4520 


1.74969 

1.00000 

T.50671 

1.00000 

1. 74969 

1 .00000 

1.74969 

1 .00000 

1 .75759 

1.00000 

1 .61868 
1.00000 

1.79583 

1.00000 


'6 

1 .«_^00 

1 .ouuuu 

1.77469 
1 .QOOOO 

1*77469 

1.00000 

1.51423 
1 . U 0 0 0 0 

1.77469 

1 .00 000 

1.77469 

l.OOUOO 

1 .77722 
i . 00000 

1.63477 

1.00000 

1.82462 

1 .00000 


' <•/ 6 0 9 
1.00000 


1.00000 


1.00000 


1 .00000 

1.75566 

1.00000 

1.61711 

l.OOOQO 

1.79308 

1.00000 


llOBJtCT USTNCE 
-27.670022 
108JECT HEIliHT 
1.000000 
IPAGNIFICATION 
-.965588 
iAPT.STOP SIZE 
0.000000 

I. 


EMR.PUP.DIST 
999999.999996 
ENTR. PUP. SIZE 
999999.999996 
SEMIANG. FIELD 
0.000000 
APT. STOP DIST 
1.248490 


lOBJECT OSTNCE ENTR.PUP.UIST 
175.467238 999999.999996 

[OBJECT HEIGHT ENTR. PUP. SIZE 


-.0127 1.00000 1.00000 1.00000 

TABLE OF constants 
3.906200E-01 -4 . 55730 OE +03 

FIRST ORDER PARAHETERS ON MERIDIONAL PLANE 

FRST.PPAL.PNT tOV.FCL.LNGTH SCND .PPAL .PNT EXT . PUP . DSTNC 
999999.999996 999999.999996 367233.557985 180404.370414 

OBJT.SPCL.FNO INF . EQU I V . FNO IM6E.SPCE.FN0 EXT. PUPL. SIZE 
41.609055 -20.940294 -40,177190 4490.108664 

FRNT.VTX.DIST BARREL LENGTH BACK VTX.DIST SEMlANG. FIELD 
126.914030 122.500430 -150.170452 .000307 

FROM SRFCE.NO TRACK LENGTH ‘ FLD.'STOP SIZE FLO. STOP DIST 
22.000000 154.584052 1.931175 4.413600 

FIRSl ORDER PARAMETERS ON EQUATORIAL PLANE 

FRST.PPAL.PNT EQV.FCL.LNGTH SCND .PPAL. PNT EXT. PUP. DSTNC 
0.000000 O.QOOOOO 0,000000 999999.999996 

OBJT.SPCE.FNO INF.EQUIV.FNO IM 6 E .SPCE.FNO EXT. PUPL. SIZE 




0 . (1 0 

0 . 


u.ooo 


0.00 

o,nim 

69#5702 

0,000 


0.00 

O.OG 

69.5702 

755.276 

SF4 

0.00 

p.oo . 

51.5912 

o.oou 


0.00 

b.oo 

49,7359 

1 

755.276 

SF4 

. 0.00 

0.00 

' 46.2056 

O.OUO 


0.00 

0.00 

44.8404 

508.612 

2KN7 

0,00 

0.00 

41.2101 

0.000 


0,00 

0.0 0 

39.8624 

755.276 

SF4 

0.00 

0.0 0 

34.2831 

O.UUt) 


0.00 

O.UO 

32.9179 

755.276 

SF4 

0.00 

o.uo 

32.887? 

O.OUO 


0.00 

0,00 

31.0033 

• 028 

XXXXXX 

0.00 

0.00 

13.6441 

O.OUO 


0.00 

o.no 

12.9941 

• U29 

XXXXXX 

0.00 

0 . 00 ) 

12,9941 

0.000 


0.00 

0.00 

12,9941 

• 04U 

XXXXXX 

0.00 

0,00 

4.6270 

U.OOO 


0.00 

O.GO 

4,4520 

0.000 


0,00 

0.00 

.0000 

1 .106000E+U2 

6.563200E+03 



T 




IMAGE DISTNCE 
4.413600 
IMAGE height 
-.965588 
DEMAGNIFICATN 
-1.035639 
from.srfce.no 

42.000000 


IMAGE DISTNCE 
4,464714 
IMAGE HEIGHT 




U . u w u ui^-— ^h 

AGNIFICATIOi^^ SEMlANG.FItLU 
.214322 0.000000 

iUPT.STOP SIZE APT. STOP DIST 
0.000000 ' 'O.OOOOOU 


■ —DO • 1 t in'* ii 

FRNT.V7X.UIST 
126.965144 
FROM SRFCE.no 

0.000000 V 


— 1 H . Dl»S — u 

BAHHEL Lbi-^TH 
122.500430 
TRACK LENGTH 
. -48.502094 



BACK VTX.UIST SEMI ANO . F 1 ELD DEM AGN ^.J"-£aTN 
52.96680b 0.000000 4.665871 

FLO. STOP SIZE FLO. STOP DIST FROM.SRFCE.NO 
0.000000 5.779494 40.000000 
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DESIGN NC.64325IX* JPL CORRELATOR, RCC, SHIFT LENS, DUMMY AZIMUTH TELESCOPE. 032377-335 

FIELD POINT NO. 0 0 . 0U0000=H (Y) 0.000000=H (Z) 0 .000000=6 CY ) 1 . 000000=E‘ ( Y) 1 . 000000=E (Z> 

-.Ub698A=HPR(Y) . 000046=HPR (Z ) . 0 1 2503=NA ( Y ) . 043077=NA ( Z) 

.6328=REFERENCE FOCUS WAVELENGTH .6328=RAY TRACING WAVELENGTH 
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p 

p 

P 

P 

p 

p 

p 

p 

P 

P 

p 

p 


p 

p 

P 

P 

p 

p 

p 

p 

p 

P 

P 

p 

p 

p 

p 

P 

P 

p 

p 

1 ^ ^ 


p 

p 

P 

P 

p 

p 

p 

p 

p 

P 

P 

p 

p 

p 

p 

P 

P 

p 

p 

Q 

« 

p 

p 

P 

P 

p 

p 

p 

p 

p 

P 

P 

p 

p 

p 

p 

P 

P 

p 

p 

1 ^ ^ 
1 

« 

p 

p 

P 

P 

p 

p 

p 

p 

p 

P 

P 

p 

p 

p 

p 

P 

P 

p 

p 

# 

P 

p 

P 
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WAVE aberration (WAVELENGTH UNITS ) 


16 
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-.05 -.09 

-.14 

-.16 -.16 -.12 
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ESIGN N0.6A325IX* JPL CORRELATOR* RCCt SHIFT LENS* DUMMY AZIMUTH TELESCOPE, 


FIELD POINT NO.O 


,6328-MCR=HEF.WVLTH 


,6328-MCR=WVF.WVLTH 


A (8*0) 

0.000000 


RE-NORMALIZED LEGENDRE COEFFICIENTS 


A (0*0) 
0.000000 

A(0*I) 

0.000000 

A ( 0 ♦ 2 ) 
,042253 

A (0*3) 
.000000 

A (0*4) 
.084630 

A (0*5) 
.000000 

A (0*6) 
-.002892 

A (0,7) 
,000000 

A ( 1 * 0 ) 
0.000000 

A(l. 1) 
.000000 

A(l*2) 

-.004634 

A (1*3) 
•000000 

A (1*4) 
.001677 

A(l*5) 

•000000 

Ad, 6) 
-.000173 

A(l*7) 

0,000000 

A (2*0) 
.026290 

A(2*l) 

-.000000 

A (2*2) 
.000836 

A (2*3) 
-.000000 

A (2*4) 
-.001539 

A(2.5) 

-.000000 

A(2*6) 

0,000000 


A (3*0) 
-.0U987 

A ( 3 * 1 ) 
-.000000 

A ( 3 » 2 ) 
-.000414 

A (3*3) 
-.000000 

A(3*4) 

-.000017 

A (3*5 ) 
0,000000 



A (4*0) 
.000087 

A(4*l) 

-.000000 

A(4*2) 

-.000027 

A(4*3) 

-.000000 

A (4*4) 
0,000000 




A (5*0) 
.000004 

A(5*l ) 
-.000000 

A (5* 2) 
.000121 

A(5*3) 

0.000000 





A(6*0) 

.000018 

A(6*l) 

-.000000 

A(6*2) 

0,000000 






A (7*0) 
.000089 

A(7*l) 

0.000000 








• 099883=RMS INAVE DEFORMATION 


032377 335 If 

■ t 

: I.-™ 


A (0*B) 

0.000000 












SOPTXONS U«l2fl3tU»22« 

STD 

DESIGN NO*XXJtXXK« ABERRATION-FREE SYSTEM. 


.12A378«PM<1) 

•423729»PM(2) 


-.OX2A30=SIN UM(1) 
-•042373=SIN UM(23 


0.000000«HP(1) 

0.000000»HP(2) 


112377- 0 


1,000000»TAN UP<1) 
UOOOOOO*TAN UP(2) 






.63260 

.46613 

.65627 


25. 

4MM*UNIT 

OF LENGTH 



RAOlUStETC 

AXL. OSTNCE 

M- INDEX 

L-INDEX 

U- INDEX 

GLASS COOE^NAHE 

IST.CA 

2N0.CA 

station 




0.0000 

1.00000 

1.00000 

1.00000 


1.00 

0.00 

10.0000 

1 

SPH 

INFINITE 

10.0000 

1 .00000 

1 .00000 

1.00000 

0.000 

0.00 

0.00 

10.0000 

2 

SPH 

INFINITE 

0.0000 

1.00000 

1.00000 

1.00000 

0.000 

0.00 

0.00 

0.0000 


FIRST ORDER PARAMETtRS ON HFHIDIONAL PLANE 


OBJECT OSTNCE 

10.000000 

OBJECT HEIGHT 

10.000000 

magnification 

1.000000 
AFT.STOP SIZE 
.240756 


ENTR. PUP. GIST 
0.000000 
ENTR. PUP. SIZE 
.248756 
SEMlANQ . field 

45.000000 
APT. stop OIST 
0.000000 


FRST.PPAL.PNT 
0.000000 
O0JT.SPCE.FNO 
-40.200000 
FRNT. VTX.OIST 

10.0 00000 

FROM SRFCE.NO 

1.000000 


EQV.FCL.LNGTH 

999999.999996 
INF.EOU1V.FNO 

999999.999996 
BARREL length 
O.OOOOUO 

track length 

0.000000 


scno.ppal.pnt 
0.000000 
IHGE.SPCE.FN0 
-40.200000 
back VTX.OIST 

10.000000 

FLO. STOP SIZE 

20.000000 


EXT.PUP.DSTNC 
0.000000 
EXT. PUPL. SIZE 
.248756 
SEHIANG. FIELD 

45.000000 
FLO. STOP DIST 

10.000000 


IMAGE DISTNCE 

10.000000 

image height 

10.000000 

DEHAGNIFICATN 

1.000000 

FROM. SRFCE.NO 

1.000000 


FIRST ORDER PARAMETERS ON EQUATORIAL PLANE 


OBJECT OSTNCE 

10.000000 

OBJECT HEIGHT 

10.000000 

MAGNIFICATION 

1.000000 
APT. STOP SIZE 
, .847458 


ENTR. PUP. OIST 
0.000000 
ENTR. PUP. SIZE 
.847458 
SEMIANG. FIELD 

45.000000 
APT.STOP OIST 
0.000000 


FRST.PPAL.PNT 
0.000000 
OBJT.SPCE.FNO 
-n.eooooo 
FRNT. VTX.OIST 

10.000000 
FROM SRFCE.NO 
l.OOOODO 


EQV.FCL.LNGTH 

999999.999996 
INF.EQUIV.FNO 

999999.999996 
BARREL LENGTH 
0.000000 
track LENGTH 
0.000000 


SCND.PPAL.PNT 
0.000000 
IMGE.SPCe.FNO 
- 11.000000 
BACK VTX.OIST 

10.000000 

FLO. STOP SIZE 

20.000000 


EXT.PUP.DSTNC 
0.000000 
EXT. PUPL. SIZE 
.047458 
SEHIANG. FIELD 

45.000000 
FLO. STOP DIST 

10.000000 


IMAGE DISTNCE 

10.000000 

image height 

10.000000 

DEHAGNIFICATN 

1.000000 

from.srfce.no 

1.000000 


O 

8r 






1 

OESION NO.XXXXXX# XBERRAT 1 ON-FREE SYSTEH, 


FIELD POINT NO. 0 
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IRRADIANCE ON THE FOCAL PLANEi 1000*PEAK INTENSITY ON THE ABERRATION-FREE IMAGE 
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IRRADIANCE on the focal plane* lOOOOsPEAK INTENSITY ON THE ABERRATION-FREE IMAGE 
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DESIGN NC.64325G* JPL CORRELATO«t RANGE CURVATURE CORRECTOR* SHIFT AND AUAILIAPY LENSES 103177- 
lELO POINT NC. 0 U.OOOOOOsH(Y) O.OOOOOOsH(Z) O.OOOOOOsG ( Y) l.OOOOOOsElYI 1 .OOOOOOsE (Z) 

1 -.02251A=hRR(Y) O.OOOoOO=hPR(Z) .012444snA ( Y) -.044719SNA (ZI 

.632<»=REFEREnCE FOCUS WAVELENGTH .6328sRAY TRACING WAVELENGTH 

400 rays through entrance PUPIL 400 RAYS THROUGH EXIT PUPIL 0 VIGNETTED RAYS 
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IRK60IANCE ON THE FOCAL PLANE* 1 
HORIZONTAL SCALE 1-INCH= -2.948-MICHONS 
VERTICAL SCALE 1-INCH= 10.593-MICRONS 
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IRRAOIANCE ON THE FOCAL PLANE* 10000«PEAK INTENSITY ON THE ABERRATION-FREE IMAGE 


HORIZONTAL SCALE l-INCH« -2.948-MICRONS 


VERTICAL SCALE 1-INCH* 10.593-HICRONS 


FREE APERTURE 




ORIGINAL !paGE I 







!*?:« 


M 


IRRADUNCE on the focal plane# lOOOOOaPEAK INTENSITY ON THE ABERRATION-FREE IMAGE 
HORIZONTAL SCALE l-INCH* -2.9A8-HICR0NS 
VERTICAL scale 1-INCHb 10.593-MICRONS 

FREE APERTURE 
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IRRAOUNCE on the focal PLANEt 



HORIZONTAL SCALE 
VERTICAL SCALE 


6 

OaPEAK INTENSITY ON THE ABERRATION-FREE IMAGE 


I-INCH* -2.924-MICRONS 
1-INCHa 10.591-MICRONS 


FREE APERTURE 
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IRRAOIANCE on the focal plane* lOOOsPEAK INTENSITY ON TME ABERPAHON-FREE IMAGE 
horizontal scale 1-INCH** -2.943-microns 
VERTICAL SCALE 1-INCH^ 10.591-MICRONS 

.207FILTER TRANSMITTANCE AT EDGE OF APERTURE 
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IRR4DIANCE ON THE FOCAL PLANE* 10000*PEAK INTENSITY ON THE ABERRATION-FREE IMAGE 
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IHPAOlANCt ON The focal PLANE* 1000=PEAK INTENSITY ON THE AbEPPAT lON-FREF IMAGE 
HONIZONTAL SCALE 1-INCM= -2.961-MICMONS 



VERTICAL SCALE 1-INCM= 10.548-MlCRONS 
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FREE APERTURE 
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IRHADIANCE ON THE FOCAL PLANE* lOOOOePEAK INTENSITY ON THE ABERRATION-FREE IMAGE 
HORIZONTAL SCALE 1-INCH* -2.961-MICRONS 
VERTICAL SCALE 1-INCH* 1O.5A0-MICRONS 


FREE APERTURE 
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*|t M*»«*ttt« 1 1* »»♦••• •••!»♦•• t»» I »••• I 

att ta la U»* f«ata#iat«v 

ai laM«%*a|l* aaaaaaf »• t r« »a«« f«a/^»*v |»« 

%aa**/a» aa# »*a#aaaa I* I •^••••*aa«taift\. #«%»#*►•>•*% 
laf >«%•! I* I a«a%t*» • aaa**»«a«fc »•« ♦!*• t »»a 

ll*aala%t»ta»a»*|t««i«»t»ttaa*«l|ai«a| **|#a|aafa*a(«*^*«»a 
!•»%! aa^« *•/ *%• #«**«**«a««ittia*a*«*»»«t*«» *«*•! i* i^** •• 

tv«fa»>« 1 ••»%• 1*1 I «*•%»■«•• t«« |» a %«. «t« «a« • laa« *a 

f flat l^«a «il'«a|f|ai«*»»«cattaiai«>t«a* i*a #a/ *a/ )*a*^**«k« 
aaa|t*aaaift «*a ta| *• ) a |t a «a )•• 

f*aat«ra* «•« «t i|t^a *a« i« i*a *• t »«*« t a «a | 

#a>l#*l^at «••**» I <*a !•• >* ;•*«#«»••*•*«**•*• »•*!»/ 

faat * «|a ••a|a«aa« *a ••«>«•* t %. »« 1 1 •* • ^a j»« 

at*^at . a* «»a t»«> «••!«*<> •«• •• < *a t •»» ta^* n** T« 

f a t «|a A/t %«a »«l • «•%!••••• |a )#• «r a a*% •• a %a I •, 

|aa«««*« >%••*« t%«t««t«aa«* !•«%« ai* a|* iv*a M^t* » fa^aa/.a 

a|%a»»a|«««|a« I laa* | ^ ra«.a | ■. 

a#a«t>aa*«| l«* la ttaaaa *a*aaa|/ai« a«**aa«a|*«««a «aax»«i |t‘ 'a*' 
tM t|t|at«atltaatA« l/aaiaataava iia ia*| aa|^ai%«^>« Maaa«»fa 

#a%l|«||at|t||||a»a| »a**«|aat<|««atvit||t#ttl|*aaala/taaaa 
>t|MafaA||4%a|aaa«aa« laa| | «•» I* *|a ia«a ««a %% y ia»«A|» a«* 

/a* #A%#IAfta a / 1 !»»••#•«• %•« a*%aa» atalll ta# » j* • %a aaa»a/« a 
MaAtl/a«aaaai>a«|a«|a«i>*|ta tl|aa»aa/«aa| «/t la* aaa ataal^a 
faia%t#a«a»aa)#a»|ata*|*a»a»«* |/a«t»)|« aiy |/| aa/aa*ataaat* 
t#«a%t^/M*ma>a|#a|«a*t«aaiA>«|a«|aa|«a#» I4|aaaat>a»ta 
#ami»aa#««lr«aa|aaa»^aa»aa*« |/ta|» t|«||%aaita«aaiattail» 
fa«MI>tt%a«a>||t«a**a^«ataa%, aaa|»aaa/t/aa«» a«a aa«aaaa/»« 
f**ata/a|ay» ay #•#/•••• *«>»*aat t*a aai aa* a i» a«*taa at a*« 
A«t|a«alaaaia«ia«i%aa«a :ac«a**ta*aa a««aaa*a*«yt«a,»*a*.*aa« 
IM taaaat l«|a taa |«V« l*a a*, tat a*r yaaataa laa ta*a»«»*« 

a||al»*t#aataaa%<»aaiaa/a«aaa*«ai aaA^yiatiaayayaaAt^aaa/ia 
aataaaa/aaMaaaailaala%a*ta«aT%||aataaaaata|a^«taa|y^#y^l* 

A/t|a||aaa%f ta»aa«a|»*« »•»*••(. ||* »*#•«(••/•• ««•»!• 
M«aaa|«aailiaa»aa at«*ta«| a laalt* aa t «*| |y« lt»a* a«a»«||* 
faya*,^l«at<ll%aaMt»»l *jat*a. a*, tyt aaj «|« a* *«"» I'aa |*« 
#aat*%^«t|taaf Itaaaai* »att aat •/. «| ta^y a|| ||»a<Mat aaiaaa* 
f^atltrattaa.aaAt/a jt««. ta»lll>t|aai9a««^««atai| aj^all/ jaa* 
#|t/4a<>a|/ait*»«ft|»#att)v«t4 .«a. •t>«ia«aa.a a,, »«*ataa 

riaa#aAl«>a«aa» tlaaa, a«« aaaiiaattra) Mia*aa«ai«>atc aa« itt* 
f l%ll«raiaa>t«l«|aa«a),t >«ta|t>eiaa|^ta«ataaatfaa/l tatltaa 
#^)IJ#/aaal|aail%/aa>a .ntl/|iraa»a/*a/aaMtlltt/a»af Ja»a 
flltav/AA/ft* I/I ataaaa# . t )%% te* a#||«| || | a^/ »aa ta^aata 

/a//aa/aaa|) aaaa|>a>t« l*^>ttaaaaar «| > a#| ay a t/a »a| aaa lava |aa 

' a/ «naa* l%*aa • a* I a jfa aa* /a* I a* • 1 % laai a 1 1 <a^a | taa a. 

' aaa)»aa I «a» /a/ aataaa la. .'••aafaa* a* f aal aa|/a/ia»aaa/aaaa ta« 

I aa%a a/a|aa|>aaa}aaacaa|>al/aata«atattraaa|a ata*aaaaaa la ft a 
aaaiatiacaj-a/aal/a/ |a*t|aa jaaaaaiaaa. *a« )aa|a 
/aataa/t)/atiuaia^*aa a«» aaaa*«aa«aa» aaaaa*lal >aa>*i i^aatta 
/f t/aa/aa»a//aaiiai%a lat }t| }a/at« * 1 1 t«aataataai»al/aai>aaa 
la»m#«t»aaft| a»aa,i »»aaaai|a/*a,aa/a a/a |/a«/aa a| a aaawta 
^•>#•##laM»#a/•Mta/ ilaja#l*l/aaf»%J^aaaa*»a/aaar#a/ai»a> 
|aa|aa^)ay}a»aatf«taa • j/ 1 #% . / 1 / »a t/aa/af^aa. taraaa|taata 
l*n«a/ttMt/a| J«tat* »a«il a/a|M »raa«aa»»a^/^» a/a*au a«aa 
l»a|«aa|/Ma;t/a/ aa j / »a » ae* tt I /a» »aa,*» a^t /aa/t>y% ja»a|a|» 
!• |^tl/tm#»taa*aa*a.taia»ata/aa/a|^a|/at/H/taUM/«iai > 

ff*t/l/a%/ttar^«/aa/* »•« iaa/a«/taata taata.aa -••aiaaaa taaa 
»M/lat«a*l/at|ait aat il/atl Mw«t/«a^«t*all%>«a aa.aal |t| a 

aaaaai aaa a/t ||a >) / a| |»|aa/aa»/aaa »atlt/|a| lalltaaaa a 
1^1 Ma<«%»a|att/ taaa |«at||/a»»|ttaaaat|aaai««at|«ataaiaa|| 

IWa/a/M'ia* aa/a»»aa*taa#%a|i tac «'^a a aa aa| ay * 1 ^ « 

|t%|t«i»/it«a«i/|t>a#*aaM/lat/aa,a//tt/a/ta«aaaiaa, lw«»t 

lallaliatuii ta|«a//(/yi/t%/ta/aaaaai/«//a//t^/t|tara»/aar 
Ilt|/ai/tia«l«%|tt/fa< /«,|a*at«ia*aa/raiaaiat/a/in/t */aa. 

•aifait*irill«iaiiaa/|t fa/t/a/tl l•a|f•l*a|ta|•/|«//a«aaa/ 
t» «a •n»ai«»|«aiawiar/t/ia|a/|»t|>a|at|aa4aa|ta|aj^|a/ 

»a ta r« aliinatl ta/ll«|lltt|aaia/iaaiaMaa|aiiat|ai/|t/ 

a> %• aa f Ilf till iat/*tiaa| taiaaiati a/t lt|ll|aai%« itaiai, 
al at M ta ttuliaUatiai|aa|aai/aiff i/tl/li if .at laiiMi 
M at «f ft ffl|t|iataaiaa|l*iaa|ttilaliniai/fllMaaiaai 
M at at f/ f intiaiia«tf/i%t|/*iiai«t|aaiaat|ti/f|a«it»/ 
fa It a/ ft tf||«|f||a||tt|aa|f/iafia/t«llfailll#a|aa|t|l 
«l #• I* f« tt|f»|%a.a||taiaiitaia« at f t|#f Iff l#l |af |%a/ 
If ft It t| t«|ff|f*|a/|t||aa||a|0 at fa t#l fa| |a| If lat/ 
If t% fa %| tf|ffi«|iaa|t/iaa||a|a| «aa «y a# |«a| |f | a«|at/ 
If ff It «a ttifflf ilat|ta|)a||a|i| at ay a«|aai If I laiat/ 
M If at va tfiifift/ ^l4taia|||t|«f aa at|af i4aui |a| laai 
ff M a| ft flllf |f|/.*|«||aa|/tf irf|timifa||||/»|aa|t/a 
If l» a# •% •a|/||a*/!*|ft|a»i|t||aiat|»a|»ai|tia. |•f|tta 
It aa fa T| aailf 1 1* ?/• i%f |a t| i* |/« uai m laim >aiaa|aai 
at w a* fCItaiaMflialfflatia/i/aiJli/ii/ailliaaialiai/ 
ft t| ta t|||aiaa|««*y 4 /|t|tt|*|)*«||t|a/|i«ia/|t*|t>/aa/ 
at ta atita||t|atliil*lMI|atiatta«i«aiati*t|taiat|at/|ii 
ft t||faiiaia||tt»#a;*..«*|ata|a*ila|an*naj|t*|*//aa^#»/ 
lf*Hll*mt|a||aa/aa>/*/tait||ai | a I |#a | • 1 1 aa | af *# |/ 1 a#« |/ 

I III }a|aaia«|at|/y>Ml*tllf tail »*/|a#| |/aa/|y/|f//y/«tfr*»« 

I M I ta|a||aa|/a/a/| » 1 1 1 t J »a t /«a^« s»«%/at ^a»/*/ *a/ « 

4 l|ia//»aitai'fl«ata »• j >a ia «a* i > a a i « | t ta//a| l« | }i*|| t } || « 
afta*t»>a|«ta|t l|tt ta I tt» 1 1 1 |» a )• I «• a |t« )«f ataa |aat«|«aj«)| 
laiitt/aia/ jaat »aatt|»«t|i»%i* j, . leaa'a 41 til/ latiataaatf >• 
|aa/»a«/a/af/#ai|a ta* t/* )<llal|t|i*a|a»*al/tr/a/*|»}>aa*«* 

la»l taiaa/i*/«a^a*l/ III t|**/» !/••»% i **a/a •/•«// 1/», »i* »'«a 
|ttiall*a|at//araajfa«i{/tt/lt/|>»r»^«t>>a/ t| /a/^a l/»a t/t * 
lafltl iaa|a»/|a/«yi*/*. t« ?| la », /t/| t>|*;|a>/a/|j/aa/ta)|/« 
«ia|a»|af I ay/y«/at /a **../•%/# i/« */ 1 l/wt/iw/ial/atal/atiti* 

1 >a| at |aa|ta/«t laa/a*} j |« t|tf air I tr I t/a«/ya/| a/ |\^a|/a« tat) 

I If |at|ai|ai/ff/aataat« 1 / ta/af /r t/ 1 a/i // 1 // 1 1 //t/al/aa *§/ * 
laaif Jiatiatf lafftlt )*lttfaf/a9>>alll/|a«|a//>,})/aa|t|**« t 
Ita|tltt9|at|«f/af l*t t/t|at/aa,a*^/ )a//a>/a/|)*a|/t|« ta/ili 
|aa|tf|«/lt|/|t/aa ta t •tiiifaaa *a. /a«a*ar* |»at/ta/ta.'t/|/|.*a 
latifarimufflaf laaa: t|/a aall^lMMaaaaa/^titt/ratiaitti 
llt/|l«aafaaiaai/aa*iaa«|t/||}t|r tatiaala j/aaiai||a*iaHil 
laf »t«|tt tfatillttaaoaaaa/l !•* ttt tat|a| ttaiat lattaa/t/jat a 
latitf Ifaiatallata.aaat/aaiatta Haifa tta l| a laa Ifa l/aataf ta 
|a%tt/|«»a|tatta*aa|ta/««)aatf It* ttafaaai t*iaat#a|»*#aa|a. 
f *tff/l«* t|a taa «t*aai (•ttt/v^afaaattitt ta/ %a/ t%ra> ta«al 
iti«a l/tt/t« ta* *« t «»• 1 1 * *aa taa l| » ta* |-.t latil I l/t t« t>tta« aa 
f If l/|» taatt^at *^i aas tat 1 1 1 ta ■/« «/at/> */aa »a| ta lt/« «• a taaa 
|at/a»l/*lalMI t|f ttl »t« t/araa^a« , t|/aaat|/ta/aatal tia/Ua 
l•t»f#l|t/laraalfal•ata*^|f/%4/tt^•afa>/aa/ta/•|la%Wf Hia 
|at|aa/|t/|)>aMf/ttt»a*l|t/ad/t l/aa|.f/*|/a*/ta*at|,f >tat 
laaiaa/iailf laiiaaiai ta%i///t//ta/aafa/>a t/aa/fa/faWftay * 

IfMtflltiafiattiattaitn^f iat/a|/f |/*t/aa/ta/aa»A*t/f ,aa* 

iaa/|a//f/ff ta)#||af «.|ia# ift/ai/aiitt/ta/aiititfa.tiitaaa 
llfl|t|aa*at»aa| *aaeaa ir laat#a *4* /aa/a»/a//atla* >/t>aattaa 
/a|lt|aaa/a«f |A)a/a |aaa|/taiaa l^at|a||a ||a||at/atarvaia»* 
fta/f |/aa*|a*tt|«aa«},a/*|| |ta |a« tv« lat taa ttai*a|f j|aaa/«a 
••lll«}fa|taa|aaaa%a-a |,ataa/y,|,aaaaaaaaaaalalaa/|aaaaat« 
aaltaiaataaa%a]falai»aaia#|ataaa *aaaf | |t|ltatat)at|tvatH«i 
If I ta/Itt /atalaai «a>a*' laa/a lyar la |fa |ta^%a laaSaa t^| tataa 
faa taiiiatif taf ta ia/aa/»aaa t«a*t*t»t|»/afttir itaaaaaa/aita* 
/ta/aar*a tfa HI l»aa •«%!» jaytat *a tyit | t/%ta ta| tf iy f | ytaa y/* 
faf lat/af laa/i lyti tata.claata/ I/a f 1 1 1| |t| ai/l 111 tf | |t ta |t« 
f/a»ia/fa» talfr ta| tat »aa iff 11/ H* «#a la/ 1 #} taa t/ 1 1 |ay#aaaia 
fflf t|#aa/aayat yyt|«a •«t|tf *r a If a ty a/«a/« t la III a y J|y* a .a< a 
/f|/l|faa>atiaatttta/tt/t .a t/t|f */ta/aa/aa If I t|Mia|tt*taa 
//a/ya^aaltt^aa t«t**ta|f tta t/ati | t«.| |«t/«a ««% ||« i/t ytt lata 

fItAairsa/ttIf t lafai yaia/aa tya ||a t«»f •• tta«iay/f i|a yay i««« 

|ai/ay/a t/af || f taaaila }« y ta ta t y t, t/*|ia t|at/i iii latytaatt 
ffflltiff tf H>ayaa4a/a»f jaa taf t* ttt«*y*y **»ya yaa yayyraa|t* 
f«f/ta|il tyayaaaiaf |>.taa/| |a| |»a iaa|tayikayaa|t|ytt«taay»* 
If t t|t|ta|taal latyaa If | aaf ta/aa I tayaas ta*/aaaal |aft*aa*t|a 
a|aa/a«aaattf/«a^}«>a«^ia4y y^aaaa *«a«yaaaa/aalaaatafa|af/»a 

aaiaafayaaaaa t#aa^«a t* •••##% tfa ty* tta*aa aat lata taaa«ta*aa« 
lattatla/ltaaf laytat la^aaa tayaa I |aa t a a^at«a|ta |aastaa|fa|a 
faayaai/i laafaf Iftalyaaaaiatay It* yaaiat iattttya«a la*aaaaat 
tialaa/aai|f |al|tfa|aa/tiat|t/|yatat|altaf IS/ Iff taaa | taf t* 
/fafaa/a|t«yi/ajaaa|/atf I laa |f afa/tty|/a|tatlT|aataaiafa taa 
/ft/ff/ta/fa|//|aaat«a|ajtf If I lla fra»/f|*/A/aiatyff lafa/ia 
/aa/fa/*fM|||a|taa||aiaitf taail*ff*«ltlial/allf ISItffaiaa 
/aa/fa/t|/f llMaataiaa/aitflaaiJi t/ltitJif |/a}|tit||taa|sa 
/f l/f l/’f/ff t/f Itta/aal/laa If Ills i/sf/| a // i/a Half t ia/a | Ta 
/at/tt/aatff iia jfTaa/aat|aa|a/laa|ta||l|f |||aiatyasiata/aa 
f ta/fa/ftt/f Iff laaaafaatatflTtlfalaaiaaMalftlf iltaat/aiaa 
tftiff l/llal|T>t|ffaiaaaa||iff|tf lafiaf Mf |tf If l|fta//afaa 
I I > f • f t • • If II. It IJ )f It I* IV It 


'/ ff fa /% 
laaaaataa^a 

fS||S|S‘/f» 
!*• aaaiaa tla 

' i«t tatsafat 
ta» laaaa* aa 
a* *sat|a yaa 
ila|aa|aa|fa 

|*,l (tta aa 
'* t«a ta taa *a 
aaaiafraraa 
s«atat talaa 
a% laa/tayaa 
aataaaiatfa 
yataatfaatf 
a» %a’ aa*ar% 

>4 t *taaaa|ts 
laiatay H ta 
aataaf latia 
lay *a/|a/|a 

a ta/ t* ya 
a taa tal -taa * 

• taf |ta taa | 

» ‘aataaiaia 
f taliaaaf/a 
aa|aa|/a//a 
laiatalataa 
aatyafsias 
taittstaaa# 
|>»» taftaaaa 
yaatattaysa 
aa| |at ta* ta 
/ •a*l»l|a/t 
altaiastaai 
/taa*aaitf t 
ast|>s||ssta 
Halts* lfs| 

ItftlStjayy 

t tal lallaata 
catayta taat 
tiaaaftaila 

fS|»Sf/aaay 

tat/a|ta|aa 

•taattayta* 

/ ltttar*aay 
CItatyattay 

>* t/tlall/Tt 

a/lttia V/l 
fii*yitj«i* 
fl|at|ty/a> 
/y/at/a*/ty 
f t>jya/»s#t 
ttaatta }afa 
ta taat *a taa 
yt /Sataai* t 
taitiat*ayy 

I taatiflti/ 

/If |/*a. *1/ 
t.t/afaaat/ 
a»atalar/aa 
»^lat|»/|l/ 
a/lt/f.tara/ 
»a# lit/iati 
titaif/iaii 
»|tt|t*»»a| 
f l*f Itfltf 1 
f |t«|as|at| 
l|t/|al|a/| 
«itf laliati 
t|*flt|la|| 
•lVlltlia/i 
«|ta|«f|yf| 
a|t«|tciat| 

riaaitaitf I 
f l«/|t||a9| 
f»f/ltj|t|| 
/* latas/aa/ 
taaa aaaait. 
t,ati|ta|T/ 
»a*t/a>ya|« 
t iat/ts/a«/ 
attayayytay 
lataa/aalfa 
tytaats* )a% 
a tal lasyta i 
|t|/t|yllf • 
aasa/ai/tt| 
t. aa/ai/aa/ 
a/ta/T* aaaa 
aa»a/»|y »»r 
arta/tay taa 
t»a|/»tya|, 
f aa/aaa/ai) 

a »as|a| y«a » 


fl tf 19 la »f »a 
a**a*tafiaatsafff*t 

aaaat«saas|%a/|sf«4 
a|Sa*saa|SSfayr«aa« 
aasaafaftaiaal/a/al 
y./a/s.aaaiaa/fayti 
s »*a aaa tasafaaaf tf« 
aaaaa* aatt9f*/fsa«< 
a«|ataataaataatsaa< 
af |#a aaf t at aataaf t< 

ataatsata*ataaaata« 

attat*at/aaaaa«.aaa4 

attatsaaaasaaayafli 

aaaaa|aatastat|at#4 


as|/f /asaisa*' 

tatasf«a|aa|a( 
aa tasaa«/at| 
sa|taass9yat 

aaiaftsfasia 
aataafataaft 
aaiaafaaiaft 
a/aa|taafafa 
a|aa/%aa|aat 
a laa/aaffaaa 
aiaaataataat 
afiai/aasafa 
aiiaalafaaal 
aaaa#|ata»a| 
atfaafsttfat 
fs/asaataasfa 
as/aafamit 
satsa|safsat 
a/faaaaa/f f I 
aaaaS/aataa* 
aaiaaaaiaaaa 
la ff a I la /tala 
taaafaaiaa/s 

f«|ta«a||a/a 
taayataliait 
lt|af/a|fa/| 
iafa|fa/aa|| 
a|l*.*sa|aaaa 
aiaaf "aataa* 
ataaataattfa 
ay tayaf t 9 fs| 
s«/f/ta/iS/» 
aataaaaafaty 
a|aa/|a|(a|a< 
taaiataataia 
t»/»fitt|afa 
taa faatsi taa 
isiiajttf tay 
tflia/ttatf I 
tf liaf ytatfa 
lantayatyai 
ttaitiaf yaf/ 
tafa|aa/ta| t. 

aaaataaiaa: a< 

Itf taajtaiti 
tff taa taf If I 
titllf ntl/a 
*a/aai/at|#t 
f»l/»//»t/fa 
aaf /saaaaatf 
aa|/at/siaa t 
aaaa||aa|/%a 
f tf a/aal//aa 

»|l/|a»/s/>» 

/•t/ll//f/l/ 

»a//ft/|f/ft 

iaa/faa||//s 

|tt/f//|///a 

|tT/f/a|///a 

|ts/al/|l//a 

»t|/fa/|aa/a 

aff/|fa/f/ii 

nUla/fafla 
/|•//1/ll/aa 
aM/ 9 /»aa/fs 
»»t/al/f l*aa 

•s|aa»aat/f- 

at|/taaaaaft 

*aa/aatffl|a 

ttayaalll tat 

aa/a/*a|aa/l 

>aaa||a/fa|l< 
tstytiianaf 
t|a tattfayaa 
It/liataatsa 
Haf/atiaya* 
*m/niataa 
t|»i/i tif taa 
i|a|/f llatf I 
taill/laaffa 
tta ta|tf t|t| 


aa jsstaayf/t| 9 .**a>aaisatt| 

f/|t|lf/tafl|a|a/|fl|ftta/ 

I a taa taa tat tsy laafaf lattas 
4iaaaystft|yaaft||a|9aaa|a 
tfai|a|ataf 9 asyaaa|fa/taaa 
ayatyaf yaaialtaaiafyatfafi 
s«a\a»9tv/as|aa|w« /afatata 
f |taas/as/fa/taaaa||f|at|a 
/|aa/ay»aataa*as|aaaaatata 
tyaa|a/|a|aaaaat/a//a|taa* 

yfaat |aa|ta|t||ta|ta|««aia 

la/taltt taasalysattayfiayy 
aa t«a Jta ta/ts* yaaltat«aat| 
/t t«t*tf 4ay »a| «aa yya ysta* I 
i|a«/yaa ta«*aattat/| yaaata 
ataiiisattattf fat taaatsaia 
taa/tatf ta||a<|»taafa/|aya 
ttaaaaaaayaai la|*a/aaaaaaa 
yaaaaasaafiaataflaa/aayaat 
at*iasi*a|fsyas|/s/|aaasta 
aaataa/*a taa /aa aaa lift tall 
fa%/|sa.»*ataatfa/saaf |«S|a 
atataatiaaaaatatiaatatyyta 

taaaaa/ta |fa | ta^aa >/aa last 

ataa«aiaaat|saaaaa|aa/aat% 

aaa|aiaaiaayaayt|ataa|aa/a 
a/a||yattay|a/yaf >taa||a/| 
ayail/a# |ai lit f#a yata |#a / 1 
a/a la laa yaf ytaiaaatta laaaa 
ata/aaf||a/|fl|aaa#ta/|a 9 / 
Italial/atyaf/aafalfalyaaa 
ttaala/ta/|a/ta/aa|taf/«a9 
If II II II It If It It If 


>aata|aa/faa 
• a/*aaatsaf' 
i» • tsafatsay 


taiyaatf yt| 
tt/ya/ytia# 

ttf yayyafaf 
latyyaaaaa* 
aa*y|y«/yya 

laaysataf tf t 

aa/sa«sttff 
aaastftlfSf 
as*«a/at|at 
a/ta9taatas 
a|aa//attal 
• •Ml/t/ta t 

taaataaf lat 
af|a|/a/aal 
aifa/latsaa 
a/falfaasat 

attaaaffifl 
aa|staya««a 
•ataastataa/ 
asasassalsf 
atiffaf lift 
•aitt/aaiat 
aaiaf/aayat 
ia/aaafas|sf 
>a//a||aafaf 
aatallaaaaf 
t//a||aaatf 
ia/a«yaasy«f 


!• «• If ft 

• «aataa/af| 

/SStff |S«|f 

f l••ffs/ffl 
Ha»|fl|flf 
aas*|a|aaff 

taaafsftaff 

•t*|f|af|| 
f yatsaffaff 

tyasfaffatf 
a«*«fat fat I 
aaa*fat|a«f 
as.aayyyyf/ 

ata »fatfat| 
f a.aaaatafa 
a/ttif/tf/f 
ass.ffaiafi 
staaiatisai 
«t«.faf/saf 

lat «ff#faft 

••a tfatraaf 

as«*Ay ifafa 
ala tfatia/f 

atatyy/fyrf 

atataa/taff 
aa*a*« y/»M 

*aaa9a«taf t 

aaaafyafaal 

t|staf»fS|f 
ft* tta/faaf 
aast|fafsa| 
fit if«afaf9 

t«.«fa*|a%f 
afaaaa |sa9l 
taaffa/falf 
aatiaaaaaff 
laaifaaiaff 
Itattafiiff 
laaitat tafi 
/t«|ta|faff 
aaaafa/M// 
afaafaalaal 

f laaya tfyfa 

tastff |fff9 

•|Sa/stfSff 
ai««lataat9 
a*a*|alfa|| 
l%aiaaataaa 
•ll«f •••••% 
•ttalltf tf# 

f i«»9iaa»af 
*t taf lallfl 
tatyfiaitai 
attf yyatyaf 

t| **|l»t|ai 

a*taf yafafi 
|aa|#a|fa|t 
liat/aaiaal 
f lasfa/aaif 
ttyaf yayyf# 

aataataatlt 
I•ta9l|f Ilf 
f ,y/ftfff 
as* MtaffftI 
ta*t#/af aff 
a|y»|/faaaf 
f »ts|/aa/9t 
at*aa/tf|#f 

a*atf/ya/#y 

lf*sa/ntlf 

l«**l/mif 

l//aff||#|a 

l••»f/r|tU 

M/*l|f|»|f 

ta»ty##f#|i 
aaa *ff /fa/I 
aa •aaaiffff 
saa«|/a|/M 
fa>a#af t#af 
taata/ff/ft 
tt»tfaf|/tf 
fstafiffffi 
Itttyy/ailf 
aatatyaf taf 
t »at lal/lff 
laayfaftafl 
laatfalfaff 
aatf lyafifa 
tl «a%lfllf# 
lai ta I laaui 
tllailiyill 
a* *tat/*m 
aattf |/aif« 
iat|tt|/at#a 

fa i^attaifa 
liaty tff tff 
a|*^aatfa/f 

ata»aa|fff| 

a »a tfaifaif 
/aaiaaffaif 
yf ttf laayfl 

ifatatiff 1*1 

ft taf If I ttf 
f«t«f yaiytf 
f I l«ll*f Iff 
I ta j/tfaiff 
taaifaytatf 
aaatyy/«a#f 

/•« Itsflaf# 

f^aaaasffff 
aa.aaaf/a«f 
a aaafyfiMf t 
a»aafatfa|a 
taa«aa/|a#f 
tfaaiaiaai/ 
lay ifaiiaff 
taaaiatlaff 
9*a*ta|fa|a 
ata !>»a#«a|l 

tya«yy^M 

aayraattaaf 

/•stafffafi 

aastffaISfa 
f aa vaafaaff 
ft* rfaaaaff 
a aa*aaaaaaa 
f tayaatfaff 
a«y taa l#a«| 
ata tfaiiayf 
f laaya taay/ 
tayytyyaaM 
t|yaaaf #aaf 
ffa aaaafaff 
9t M M a« 
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• 99«* «««••»*•• %«*•• T 9/tt/* Alt* •?••••*§••«•»•••••/»« I***/ 99 I99» ttAt /«•••« 9*99 **| 9 «• 999*19 '99 *9* ltf«9t* 

• 99*9%«99*»*«*9«»9*99«*** •9«94«99«%t*» **»»*»9*9«« «9* 9»«* 9« 9*« *9« « • • 99* I '•#**9 9*9%»/**«9«9r*9| *9 9 «%{ 9* I *99 l99»*‘*999 

%9 9*#|9|9»| 9%9y9#/%#|%|«99«««»«9|««(*» *«9*«r**r9«*'*»r •»9*ik***««*%«99*%**» >• *9^9 ••9999 I*#* 999 V9 | 9«9 *<991 | 

999‘*«*9999>*«99*9*9*9»»**9***»*9» 99»9/%»>s* l»*9»9 *9» 99» |» W99* 't*#*** 9 9r 9 1 *9 1 *99«» ••»9 t% ****^**«»%99» #• 9 9/ *••• • »%•• 

• 99»^»* i*m4 9*9 |» I#** «f /9 » t ^** ••/F* « ** •• •• 9* ••• *«*• *** *•/ |9*«** 9*9 | *»»9«**999* *••«•«*• **99 9* 9* • •*••*•••• |9* | **9 t *«9««« *••999 
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IRRaOUNCE on the focal PL4NEtl00000ePEAK INTENSITY ON THE ABERRATION-FREE IMAGE 
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**I9*«|I«91I9II99999|9**9*99*19*||I*999|«I9«*H* 
*•* **| I9*l|l|*99**99*9*99**9'<|9*|/*«99||l|*«9}t| 
I**!’! *lll| 9 *«*»**> 9 | 99 l 99 e 9 *« 9 l 99 **»*l>***MMt 

• IlHr 199 >1 9 *e 99 «|i** 1/91999 9 * •.'91919 mm *91911 

9 **iM*| 9 j|l 9 ll 9 l| 9 « 9 >«l 9 *« 9 ll 9 l ||19999 9 *|i* 9 H* 
>*1 J* 9 j||/I* 9 l#|**»*s/**»H**#* 1199 I 9 *I> 9 #*I**I* 
>l 9 * 9 * 9 l ||9 99 9 99 **<<>i 999|9 9 » 9 i 9 ii 9 | 9999 H| 99 »*H 
IH 9 •♦> 9 * 9 ♦ 99 * 99 l•l•*/*l** 19 *%/t| 9 ••,'•♦• 9 •»«l*n^ 
/•l/ 9 |H 19 ll 9 l* 9 *i 9 *«Ml 9 *l 9 *l>** 9 *l 9 l* 9 l%i 9 9 HI 
,%«,-|*.**/* 4999 » 99*9 99 t« 9 |l»l 99 l »9 99 l 9 «ll 9 **i 9 l« 
;ir,* 9 | 999 l* 99 « 91 |>l 9 »*|»l||ll||«>«| 9 l«>|»> 9 lfl« 
9 * 9 g 9 »</*ll 9 |«l 9 «*|l||** 19 *|* 9 |» 9 l•ll•ll •9 9 ••tVl 
| 9 */Jl 9 #«mi«l|*l|l|| 9 || 91 |*l|*l| 99 | 9 l|**|l* 9 t 9 


I«>*99*«99«|9«99«1iO*»***o**«*9|****I*||«<**i9I|9H9|9#**/»||9*|««/*I99»'I 
l9*l|9«l*9f9l*99T99«l **«*ir*l9« 99* J*** **l»*9l J9tl999**« 9 99H>**99*9ii 9|«> / 
•*• <li99|lli*«l>*>IIM*t 9**«t9lt9*j**|»*9**9ft9l9 9li9*M«g|*|l9l9|999*999^> 

• Il9*9«***l99*9l«* >*•*** ••»l*ai«9 *• 9*«* 9*9 >** |9*|9»g* |/ 99>» 99/4<| 9/1 9*| 

• I* |**»«*)94l9l9>*«f 9 «**>9i%9| t>| «99 •I't 1 9 1 | M/«l/* > /•• •.'•9 1* / 1 9/ 1 1 / 1 1 . I 

|l9***9IJ>9lll**l*l<»**l/>9ll99*«9^* *•* tf I t*»9/9^*ll^l'l99/99|/9»*9*l9CI^* 
9l| I** 91* 111 9*1 !<;* II 1 9 90 *•< 9* **•*>*>*• I «l* **l||*|f «9%ll9l 9|*l«« |l*|«9)«* |* 
I«I*9*>1I9«M«*I«I**«>I«99IJI«>99*9**|> *le 9* t>t9l9|9**ll9l9 9 1 19 |l 1 1 «• |i| I ■ 
Il•9l9 9••trl9••9•||••||•l«<9#•9|9 9/9 9•9 9|)99•9I19M9|99I*|••1I•|••*|•/1*9|- 
mi9*llul99«i9*9c*«9fl>ll9|99199l99|99|l*l9l«*IMIIUI*l«3l9||9ll9*|99|9 
H9119>«*99«|9|999|M9M9..*}»*|9*>ff *1 1 III M»l«lH*9|l>4l 1*1 1 9* ||9|*| |* 9 | 9 
l99IM99«l9|9*4 9*«9 9«>*«rtl|«l9«*9»)|i» ICIIl ||9|9|«|) 9)1^1 9*1* 9li«||*|9*i» 
SM9919 9|9»//**9**I|I***I>99I«9*I|-U**9«' l•ll«•9l|ll I|**| 91 |*«|M1%I|*«|* 
Sll9*|9»|/»i***»*»|*«r*9***r9t99«|*|9*9|*|999/9|IH>v9l*9l**l*ll*ll*ll**l* 

^•ll•l>l|/•*9 99***|J*|•9**»«*•|»•|*9i•fc9•l»9 99•l|♦•*•U9 9l»l|•♦ |9*|9*19»|* 

f•*999l99*9999«999|)•9 9*/*•,•t*•9l*•*••*»•>9*«9M|/•|•919« IHI*| I iiUl 1 19 1 / 
|9t9l97**//«9ll9|l|||9>9| >*1199 |9|H > >*/•* 9* *I**|9 l|«l I* 9 |** | » ll* 1 gl 1 |t | * 
l*|9»*l||/g/91l9|||||*|«*«»9||/|9/}|*;9>|J9l|. ••Ilt|9*|l||**mili||||l9l> 
H%»«*>l«9ll9«99fllM9||i;9mil«»t9*|**|9919>lllll|l*|»l|*|||9||*||9||*|| 
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ll|9rMim»|«||l«|ltt**i*-t*|9«|||9|l999|9999|99Ml991l*|Hirill*lllll*ll 
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I||9|a9*||9«|**|*a|l||*ll«r|**|9»|ft*|**t«*l*«l«*l«tfi9«|9*|*«|||||9||*t I9i< 
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tl*t9*l»*|i#lll •* 99 |] 19 9* J| 9f II 19 *1 II 
|i||»*|9*|lli|| II 99 *9 I* It >• I* II II II II 
l*)l*l|*i|l| It* *9 *9 *1 II •• IC II II II il 19 


















- - 1 -^-’ - J 






» 


:.l 


/ 


I 


I 





,V^ 

§ 


i 



I 


i;-| 


DESIGN N0.64325IXf JPL CORRELATOR. RCC» SHIFT LENS. DUMMY AZIMUTH TELESCOPE. 03P377-347 

FIELD POINT NO. 2 -1 .000000=H(Y) O.OOOuOO=H(Z) O.OOOOOOaG ( Y) I .OOOOOOsE (Y) .9AS0«1sE<Z) 

.«92109=HPR(Y) ,01059i>sHPR(2) .0l249psNA (Y) -,044727 sNA (Z) 

.632BSREFERENCE FOCUS WAVELENGTH ,6328sRAY TRACING WAVELENGTH 

400 KAYS Through entrance pupil 4oo rays through exit pupil o vignetted rays 
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SOUAHEO-COSINE WEIGHTED APEHTUNE 
FILTER WEIGHTS (AMPLITUDE RATIO) 


.21 

.22 

.25 

.28 

.31 

.35 

.39 

.42 

.44 

.46 

.46 

.44 

.42 

.39 

.35 

.31 

.28 

.25 

.22 

.21 

.22 

.23 

.26 

.29 

.33 

.37 

.41 

.45 

.47 

.46 

.48 

.47 

.45 

.41 

.37 

.33 

.29 

• 26 

.23 

. 2 ? 

.25 

.26 

.29 

. 3 ? 

.37 

.41 

.46 

.49 

.52 

.53 

.53 

.52 

.49 

.46 

.41 

.37 

.32 

.29 

.26 

.25 

.26 

.29 

.32 

.36 

.41 

.46 

.51 

.56 

.59 

.60 

.60 

.59 

.56 

.51 

.46 

.41 

.36 

.32 

.29 

.28 

.31 

.33 

.37 

• 41 

.47 

.53 

.58 

• 63 

.66 

• 68 

.60 

.66 

.63 

.58 

.53 

.47 

.41 

.37 

.33 

.31 

.35 

.37 

• 41 

.46 

.53 

.59 

.66 

.71 

.75 

.77 

.77 

.75 

.71 

.66 

.59 

.53 

.46 

.41 

.37 

.35 

.39 

.41 

.46 

.51 

.58 

.66 

.72 

.78 

.83 

.85 

.85 

.83 

.78 

.72 

.66 

.58 

.51 

.46 

.41 

.39 

.42 

.45 

.49 

.56 

.63 

.71 

.76 

.65 

.89 

.92 

.92 

.69 

.85 

.78 

.71 

.63 

.56 

.49 

.45 

.42 

• 44 

.47 

.52 

.59 

.66 

.75 

.83 

.69 

.94 

.97 

.97 

.94 

.89 

.83 

.75 

.66 

.59 

.52 

.47 

.44 

• 46 

.48 

.53 

.60 

.66 

.77 

.65 

.92 

.97 

.99 

.99 

.97 

.92 

.85 

.77 

.68 

.60 

.53 

.48 

.46 

.46 

.48 

.53 

.60 

.66 

.77 

.85 

.92 

.97 

.99 

.99 

.97 

.92 

.85 

.77 

.68 

.60 

.53 

.48 

.46 

.44 

.47 

.52 

.59 

.66 

.75 

.83 

.89 

.94 

.97 

.97 

.94 

.89 

.83 

.75 

.66 

.59 

.52 

.47 

.44 

.42 

.45 

.49 

.56 

.63 

.71 

.78 

.85 

.89 

.92 

.92 

.89 

.85 

.78 

.71 

. 63 * 

.56 

.49 

.45 

.42 

.39 

.41 

.46 

.51 

.56 

.66 

.72 

.78 

.83 

.85 

.85 

.83 

.78 

.72 

.66 

.58 

.51 

.46 

.41 

.39 

.35 

.37 

.41 

.46 

.53 

.59 

.66 

.71 

.75 

.77 

.77 

.75 

.71 

. 66 

.59 

.53 

.46 

.41 

.37 

.35 

.31 

.33 

.37 

.41 

.47 

.53 

.56 

.63 

.66 

.68 

.68 

.66 

.63 

.58 

.53 

.47 

.41 

.37 

.33 

.31 

.28 

.29 

.32 

.36 

.41 

.46 

.51 

.56 

.59 

.60 

.60 

.59 

.56 

.51 

.46 

.41 

.36 

.32 

.29 

.28 

.25 

.26 

.29 

.32 

.37 

• 41 

.46 

.49 

.52 

.53 

.53 

.52 

.49 

.46 

.41 

.37 

.32 

.29 

.26 

.25 

.22 

.23 

.26 

.29 

.33 

.37 

.41 

.45 

.47 

.46 

.48 

.47 

.45 

. 4 ) 

.37 

.33 

.29 

.26 

.23 

.22 

.21 

.22 

.25 

.28 

.31 

.35 

.39 

.42 

.44 

.46 

.46 

.44 

.42 

.39 

.35 

.31 

.28 

.25 

.22 

.21 
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irhadiakce on the focal plane* iooo=peak intensity on the aberration-free image 


HORIZONTAL SCALE 1-INCH= -i.947-MICHONS 


VERTICAL SCALE 1-INCH* 10.551-MICHONS 


FREE APERTURE 




















a 















IHRADIANCE on the focal PLANEflOOOOOaPEAK INTENSITY ON THE ABEHPATlON-FPfcE IMAGE 
HORIZONTAL SCALE l-INCHa -2.947-MICRONS 
VERTICAL SCALE l-INCH* 10.551-MICRONS 

FREE APERTURE 
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irhaoiance on the focal plane* 



1-INCHs -2.947 -microns 
1-INCH* 10.S51-H1CRONS 
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I p I • % » f • • II It II I* |« |» It I* |« M /I PP tl P* P% P% ft f M If t| «) >4 to It «• >• «• 

|t|ltt|tt4*««4f %•»»!«>»« |•%|•9•U*|••>]l•1#•«»•||•lt••l««•?4|?4l»»•l;44•»*t«••»•r«*li4|t*t|4tt«/|4|•4t««|•4t|4t^«t%•.«>• M4«t4l| 

• 4W44/«« «*|4»«4 :«»*«*f**4**/«J***>#.*<»>*>t*i'**^**|4*|l*|?*/**/44>4*4|**4**|41l«.»»4* J/*4^4*t44»44»***t*4*44» 

• |«>*/f*||«9944t>»« ••! »4| *4«)» . , • »t*‘>>4*4*?«**>**«>*««(*t3«*C44**l'>4 4>*t>*^«44«<«k|«T|*Tf«V|«%^«4C*^)«^t«*f«t«*4**«t«t««4? 

>^4 4*|«*4 14 V «t/ t tT j .«• ••••««•% *e«>T4»3»S***l I •«••?»•• l*k4**V*»»*riS»44»**.*3S3f>«*4444«**T4<»%#4||*\*x4 jt4||«.f* 

*l» •/IJ»4 4%/J44»4« «%• **4 j#/|4T*| •• / |••|•T|•%^4••4^f4t4««| |4« «• <• | « •* • «4* | 4*Si»- 1 4 V | •*• V4%tx 9*4 >4%4 >*t • « | |t •* • 1 44 » t%%t4* | 

^«t|4%i» III •«!• lit «••.*•• *?4«#t4#3**4«»4«44*»44»«*44»4*** ?••?••• |••fc•t^^•l^••44 >4* ►4*94|»,4»|4*#4|»«4t4*4**#|*t*M4*»44|*%t44|4 

t*|t*|t'’t««*9««||9 9}»«tt 9t44«4«|««>»**««4|*|4«/»«|>*| 9*|/*| j4|«*3t«4««9t%i>*>4%i.44t|»a*|«4«*4*.*44*t|*«tV9*««44#14t3« t§«lf«4| 
|t«tfa/t 9944 444 llt^M ; ’. • T | • 9«« } •• «4 ]«•• 9% | 34%94l I4t« C44# t••^•^•4 Tt« 4444 1 • «44tl4 / ?4 J*>«« t4l t44 | « 4^44 14« | •« | *• t*M 

94%.-4V9?|M4/44|||>4|4«4|9t|4||44/««t4*«4/44#l«4«4a|9t4|?44t»9«M4|4«44r|4|44|t4/«4|44|#44f4r«4|«>4994l|4 994>»4t44tt4»t4tt4M 
/•4 9»4tf49tt/«r||VI| M|4*4 «4 1 i« •/••:• f 441? 344 «449? 194 9 }4* «4 9 99/ |#« |« 1 4 « ^4 | )4 | >4 | *4« I }«T 4«% 9*44 « 1 4#*4 | >4 | «4 | 4 4 1 1 4 •44 'l«4 | |4 | • 
94tt4i*ttt99«/t«*f |9|4 |4« «*44|»4 9**: t4444|19*4t9k949)4/9*il9*3l4*)t|.«t9««/9444«| 9»4j4|9«4«4444«9«99«94«34r44 4 94|/4*|* It4«%49« 
t949t»/»|94»9«<»9«9«9# 143 •4*4»444 44t .4j94»9 944|9l/4l|«tfi4l>«>|94^|9«J9 9«M4 9fC34t9«l|V«44*94S9»4 9«4 9«lt4%|«9 9«4 9#0|«9 4<.«4««44| 
/••••4 4«994 9«i4 4U«9» ••» l••94»4« '4 4r4< 44*9 j44 1 9» 99 | 94* 944 9# 4 >4 4>| f 99* »* I ••!> '• •• »4 4|»4 J« 9 •• 9 ••• 9«# 9%9 >•% 94 9 »•• »•• »4»4 #i4»t 

II • «l flit 9|9 tt I 9/4 944 (*91 1•34•4| •4i44'34|t949|4 9 44*i9% «94 99J 194 99* 994 «4| J4* •*• »44 949 94 9 94i» *49 149 94/ 94* 949* (44 «94 «4 * r44 444»4 
|4S94i|49 9*3 94it44tV/34»i9| 9»4 9*«4: |4|44|^4•44•|944 94|9«49•9 3‘•* I**!!** •••9*4.*4t9444||44 94«44tt4t99444»t4e|4«9*|94|44|44|t4|« 

4 1 44 4 1 »»9 994 «*4 t4l94« »•• 994994 |« t # ' 44 | *4 944 /»4/44/ 14 | I4 1 44 r 44 C4 (44 34# 94% 94*4 4 1 4 1)94 1 44/ 1 4994 1 44 1 4 4 | 1 4 | 14 | %4/ 1 4 944 9 1 4 144 t*4/t 
44/4 94444 94 9 99* 9*4 9**. **4t9 9i*»4r |4|94jl44 44944*444/4HV«4 34 9v4/44|/4«44|44|*4/94404*>*4S/4444 »*4 9*4 9/4 94 44 4 4%44% 44 h$44 9*44 

|S4 9«»9|94*** J^4 4S4 944 /« C .9* t 9 t99t /• ' /* r 4*4 9*4494«94* %»4% 1 9*9 {44 1*4 »* /4 * 944 9/44 I 4*«44 | %4* V444«*i4***4|44*4**ft* * | 4 4 «•»•** w*4 99*44 

II 1914 II »994 9/4 119 94/ |4/ •♦9 99* |» ; * ; *43 444V4»44«|%4vs||94/*»»4 9l**/*4949V**94494|4S9t9/*44)49|\9»«.4/%«4*/9S*)41 •• 1441 9Mt 

/44 944/«4t44 9441|»9/9 »4| 99* 94** i’* jt4*4*4 94*/* J»4 94* |4* 99**44***4 9449*>/*‘ *44| 9%44* |**4<9*44%494/4%* 94//44|4* 9%| 94>t4«494|t 

/44/4»/9t/t4>««944 119 9i/9»« 94/*|»**/**4*/4*| 9449*41 94 9 t49*»444«4/|*4/*9*4/4‘>44%444*4**)**S*4M*94494*94*4/4494V»44|**4**a*49 
/*4/%4/%4/*9/94/4«944 *c* I*/ 9444/* •* '*4 •4|4 3«9 3«*J9*39l«9/9t9 |4*/494 l*44/4********4/9* |** | 9* | 9*/** 9'«4 4449*4* 1 4 3/4/ 9« #4* «944| 
/449*4/»//94944///*««I/1 944 944***»*94*9*W43«/ 9*4 94c V 4 9s* •» 4 l4 f 9 9« 9V*4 | a*l 94/’44 |*4i;. ««*94/9«**f •4 144|44|«4|4*4444*4>*44l%4/4 
/44/4 s/4 4 944 3*4/94/4* l| 4 9** 9* I •• 9*» • • 9SS *9/ is* *S4 <*4 I**'** ••.* I* 4 « 99 *4 I44/*4| n • »9* •4| 1*9 *v* !••* #•«s 14^ «4| • .4 It**#* 

/•93*4/S49%9/*4/(9/44 *1 * *4 9 ••9499* .* 4 *4 1*9 9*9 *9/9** 1*4 1*4** l/4«iS9l*9 1 94 lx* 3*4/99.19* |9* 194 19/ |9 9 4«1 14494* •• 1 m//*/ • •* 9*9 99% 
t44a*t/94/4//9|/4|/493|4.»*93444*>*»44/19a49*J/»#94/9/a999 3*l9**»t*39/»4t993 99 9J94i4a'*4 9**9*49?|99*9 9*9 949T4l?4|tt»449949*4 
/41/4t/94/T|P9«/44 94*3/9)4t990*|9** *1* l4«94M%t9** 9* 1 >4 1 9*3 >• 9 .9%/ **« «*4 9** 94 T 914/4% •4%94*94t9449t 1 9T/9t| iT/tt* 9t9 |t4 94/9«« 
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